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- _ assist decision makers in appropriating funds 

wisely for vocational school programs, this study was undertaken to: 
(1) conduct a cost effectiveness analysis of vocational programs 
administered by the Department of Education, (2) determine variations 
in unit costs of programs and curricula, (3) identify factors 
contributing to variations in unit costs, and (4) array programs from 
the highest rated utility function to the lowest, some of the major 
conclusions reached from the cost-analysis technique were: (1) There 
are considerable cost variations among the districts, (2) Cost 
variation depends heavily on the number of graduates by districts as 
well as on the number of courses offered under a program or 
occupation, Scientific-technical courses increase the absolute 
cost of a program as opposed to nontechnical courses, and (5) Costs 
are affected by the level of courses offered. Jn regard to the 
cost-benefit analysis, it was concluded that: (1) technical courses 
generally bring about a higher level of learnings than do 
nontechnical courses, and (2) benefits are seriously affected by the 
number of graduates joining the labor force and finding employment on 
a full and/or part-time basis. «Author/SN) 
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PREFATORY NOTE 



Tlie purposes of this study are: (1) to conduct and document a 
cost-effectiveness analysis of the vocational-technical education program 
administered by the Department of Education; (2) to determine, to the extent 
possible, variations in unit costs of the vocational-technical education 
programs and curricula; (3) to identify factors contributing to variations 
in unit costs; and (4) to array programs from the highest rated utility 
function to the lowest. 

The study also includes an analysis of the conceptual and method- 
ological aspects of cost effectiveness and discusses the sources of data 
for measuring costs and benefits by programs, occupations, schools, and 
districts. A set of general recommendations is included at the end of 
Chapter I. 

In the preparation of this study, data made available from the 
Departments of Education and Labor were used and a computer program^ which 
is described in the study > was utilized to tabulate the data into a mean- 
ingful farmat* 

Peat, Marwick, Mitchell & Co. would like to express deep apprecia- 
tion for the guidance and support it has received from Dra. Maria Socorro 
Lacot, Assistant Secretary for the Area of Vocational-Technical Education 
of the Puerto Rico Department of Education. Conceived by Dra. Lacot, this 
study is a pioneering one in Puerto Rico and is expected to have a broad 
impact on a number of government programs* 

Peat, Marwick, Mitchell & Co. also wishes to thank Mr. Rafael 
Ortiz, Mrs. Ana Reyes de Martfnez, and Mr. Ivan Vega of the Area of 
Vocational -Technical Education. Without their enthusiastic cooperation 



this study would not have been possible. Thanks are likewise extended to 
officials of the Machine Processing Center of the Departaient of Education. 

To the Commonwealth Vocational Education Board, Peat, Marwick, 
Mitchell & Co. wishes to express appreciation for the financing of the study. 
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I - lOTRODUCTION. SUMMx\RY OF CONCLUSIoIIS AND RECOMMKNDATIONS 
INTRODUCTION 

The goal of vocational-technical education is to produce a body of 
skilled workers and technologists for employment; the goal of general educa- 
tion is to produce more mature and psycliologically well developed individuals 
(i.e., better citizens). It is difficult to apply a cost-benefit analyris 
to such a complex goal as that of general education. Cost-benefit analysis 
is more applicable for an economic assessment of vocational-technical educa- 
tion than it is to general education. 

1/ 

James Bryant Conant thinks that youngsters who are about to enter 
the labor market need salable skills, and that their educational eiq>eriences 
should fit their subsequent employment experiences. Vocational education 
tends to give the student an opportunity to learn salable skills, create 
feelings of usefulness and self-respect, develop initiative and dependabil- 
ity and increase interest in school. Vocational education attenpts to 
realize these formidable characteristics in the framework of values cherished 
by young people. 

As with many public social programs, vocational education is being 
subjected to rigorous economic analysis which requires that costs and 
benefits, both monetary and nonmonetary, be quantified. Analyses are being 
used to see that vocational-technical education meets the tests of economf.c 
efficiency, that program alternatives can be identified for achieving the 
objectives of vocational education and that costs and benefits of the alter- 
natives can be compared. The concent of the decision makers is that existing 

ll See David C. Gumpper, Social and Psychological Aspects of School 
Withdrawal : A Review of rM^i Literature ^ The Pennsylvania State 
University, p. 10. 
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resources allocated to vocational education are efficiently used and that new 
and additional resources committed to vocational education are efficiently 
used for accomplishing the objectives. 

Since vocational education is directed at specific types of jobs and 
levels of earnings, it is imperative that costs of vocational programs be 
justified on the basis of outcome. Indirect measures of the economic ef- 
ficiency of vocational education program such as number of graduates, per- 
centage of graduates en^jloyed, and percentage of graduates working in oc- 
cupations for which they were prepared, are inadequate assessments of the 
economic benefits of this type of education. For the purposes of making 
decisions pertaining to resource allocation for vocational education, there is 
need for more analytical information. 

PURPOSE OF THE STbDY 

A major purpose of this study is to assist the decision makers in 
the allocation of funds for vocational school programs. The relevance of 
such a study stems from increased pressures on the agencies of the 
Government of Puerto Rico to justify their programs by the use of benefit- 
cost analysis. 

PMM&Co. was asked to (1) "conduct and document a cost-effectiveness 
analysis of the vocational-technical education programs administered by the 
Department of Education," (2) "determine, to the extent possible, variations 
in unit costs of the vocational and technical education programs and curric- 
ula being offered by the Department," (3) "prepare and analysis of each 
fcctor that contributes to variations in unit costs," and (4) "array all 
programs from the highest rated utility function to the lowest." 



CONCEPT AND >!ETHODOLOCY 

Our efforts in this study have been concentrated on cost- 
effectiveness analysis* This type of analysis provides a framework for 
making numerical estimates of the vocational training activities on selected 
outputs available and for estimating the costs of obtaining these effects, 

Wliile concentrating on cost-effectiveness analysis, this study has 
also made sufficient use of the cost-benefit analysis technique. This 
technique helps to relate total value of benefits of a program to the total 
costs of the program* However, the technique, when applied to vocational- 
technical programs, has certain limitations, i.e», (1) a number of benefits 
cannot be measured in monetary terms, (2) the utility derived from the same 
benefit differs among different individuals, and (3) it is difficult to. 
measure benefits which might be accruing outside a particular comnunity* 

In cost -effectiveness analysis outputs or effects need not be 
economic in nature and do not necessarily have to be expressed in monetary 
terms* The most important variables in cost-effectiveness analysis relate 
to the vocational graduates' performance in the labor market* Such variables 
are: employability of the graduate, annual earnings (hourly earnings and 
annual hours worked), labor force participation, etc. Other output variables 
are the vocational trainees' knowledge, skills and motivations* An obvious 
advantage of cost-effectiveness analysis as a technique for evaluating 
vocational-technical education is that is avoids the restriction which re- 
quires that all benefits be quantified in monetary tecM. 

If data are responsive to output -oriented analysis, the costs are 
not difficult to establish. However, present acco^mting of the Department 
of Education, following the norms establithed by the Department of the 
Treasury, is responsive to expenditures by objects. Thus, any analysis 



oriented toward output must get to the raw data to identify costs by courses, 
objects, schools, districts, occupations, and programs. The cost data was 
classified by direct expenditures and indirect expenditures. 

To measure benefits, the starting p ^a^ tne data on enrollment, 

dropouts and graduates of the vocational-technical program. The graduates 
then were identified by their status of employment - whether full-time 
employed, part-time enq>loyed, unemployed, or continuing studies. The employ- 
ment data in conjunction with hourly earnings by occupation was used to 
establish direct benefits. With the help of the multiplier effect, total 
social benefits were established. Net benefits of vocational education were 
established by deducting from total earnings the earnings attributable to 
nonvocational education*. Since benefits accrue over a period of years while 
costs are incurred in the present, future benefits must be discounted to 
make them comparable to present costs. This was done with the help of an 
index based on growth of earnings and the discount rate. Since monetary 
benefits to individua'.s and society are subject to various taxes, the 
Government reveni.'^s were estimated with the help of effective rates estab- 
lished by an unpublished study conducted by the Comraon'o-calth Department of 
the Treasury. Nonmonetary benefits have also been spelled out in this study. 

This study, concomitant with the objective, assumes that economic 
improvement is a primary objective of vocational -technical education. 
Therefore, vocational courses and programs are considered to have effects 
leading directly or indirectly to advances in the standard of living. These 
advances are measured in terms of the net economic gains they produce, both 
ixamediately and over the years of a person's working life. This assumption 
implies that changing the number of enrollees and graduates (outputs) are 
intermediate objectives, whose value in the free enterprise society depends 
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on the degree to which they lead to subsequent economic improvements of 
i xvi-luals, society, industry, and government. This assumption also implies 
that improvements in knowledge, skills, motivations and discipline are 
inunediate objectives, which are eventually reflected in economic inqDrovements 
and reductions in antisocial behavior as measured by type two crimes, that 
is , minor crimes . 

In order to isolate the net effects of the vocational-technical 
education, we have estimated, with the help of the Department of Labor, the 
hourly wage for individuals similar to the trainees who have not had 
vocational training. The net vocational-technical training effect is the 
difference between the change in earnings from before training and after 
training. It must be noted that the validity of th« net effect depends on 
the degree of match achieved between the trainees' earnings and nontrainees' 
earnings . 

Both total social benefits and net benefits from vocational-technical 
education were projected into the future for six years to obtain a stream of 
benefits. The empirical basis for making the projection, that is, measuring 
the discounted benefits, is explained in the study. 

It is assumed that future improvements in the employment data, wage 
rates and hours worked per year, of the vocational graduate, would not change 
the absolute total difference credited to his vocational training. Although 
the number of vocational school graduates working would change due to at- 
trition by death, disability, sickness, etc., the study assumes no such 
changes. 

The study coi!?)utes the unit cost of vocational education on the 
basis of number of graduates and total expenditures in 1969-70. It is 
believed that an input of a certain amount of expenditures produces an output 
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of a certain number of graduates, plus a number of dropouts. Thus, the 
training cost of nongraduating students is transferred to graduates. The 
"graduates" constitute for the analysis of the study a measurement of "final 
output. " 

In the processing of the data on costs and benefits for this study, 
we used the computer facilities of the Department of Education. The data 
processing system developed for this study is expected to serve as a tool 
for future analyses of this nature. The system and computer programs have 
been made available to the Department of Education. 



UTILIZATION OF THIS REPORT 

This report may be utilized for several purposes, both internally 
within the Department of Education and externally by other agencies within 
the Commonwealth Government. 

Department of Education 

1. This report may serve as the basis for justification of planned 
expenditures within the vocational educational program during the prepara- 
tion of the annual budget. Each dollar spent on a specific vocational 
program may be shown to yield specific dollar benefits to the Puerto Rican 
community • 

2. This report may serve as a means for allocating vocational 
funds among alternative courses, geographic regions, and individual schools. 
Ideally, with an unlimited source of funds, additional funds could be 
expended in each program and geographical region until the cost to benefit 
ratios were all equal to unity. However, this is not the case since we have 
limited funds which must be allocated among various alternatives in the most 
effective possible manner. The benefit to cost ratios developed in this 
study may be combined in a linear or nonlinear programming model with given 
constraints upon the vocational system in order to optimize the alloca^ion of 
available funds among the available alternatives. Our benefit to cost ratios 
may also serve as a quick rule of thumb to aid the Department in deciding 
between two or more alternatives—funds should be expended on the alternative, 
with the highest benefit to' cost ratio. 

3. This report may be utilized to begin an internal cost reduction 
system for the vocational educational program. Those vocational programs 
with above average unit costs (i.e., cost per graduate) should be examined 
carefully to determine whether the cost could be reduced by consolidating 
the number of course offerings, reducing the number of schools offering the 
same program within the same geographic region at the same time, or a 
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combination ol both. The Department of Education may also expand upon the 
report by collecting and identifying cost information for each of its schools 
offering vocational programs. The methodology and computer orograms developed 
by PMM&Co. for this study will facilitate their collection and analysis of 
additional data. Costs could be compared by program, school, and by school 
withm a given district. The difference among the unit costs per school would 
serve as an effective tool for determining relative efficiency within the 
system as well as serving as a basis for determining potential areas of 
reduction—either in the number of course offerings at a given school or in 
the consolidation of courses offered on a regional basis. In addition, the 
Department of Education would be able to compare its unit cost per program 
to figures for similar programs in other states. Although the derivation of 
the unit cost figures may differ, along with the quality of instruction, the 
comparison may nonetheless prove valuable. 

Other Governmental Agencies 

1. Budget Bureau - Governor's Office: 

This report may serve as an example of cost-benefit analysis being 
used within certain segments of the government to provide a rationale for 
expenditures on projects based upon their expected return to the Puerto Rico 
community. In addition, this type of analysis may be utilized to allocate 
available government funds among competing alternatives based upon their 
cost-benefit ratios. 

2. Legislature 

The Legislature may use this report as a basis for deciding on 
appropriations for vocational education programs and expenditures in other 
areas. At the very least, the Legislature would be able to determine the 
return for additional expenditures on vocational projects. 

3. All agencies: 

All other governmental agencies may examine this type of analysis 
for their own internal use in control and budgeting. When cost-benefit 
analysis is applied successfully to one agency's probletie, it may then be 



utilized by other agencies. 
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CONCLUSIONS 



Vocational Education and 
Gove mmsnt Revenues 

1. One of Che major conclusions emerging from the study is that if 
the opportunity cost of the vocational-technical trainees is considered to be 
zero, the return to the Government in the form of tax and nontax revenues is 
69.7 per cent of the total expenditures incurred on the job-oriented vocational 
programs of the Department of Education. The Government of Puerto Rico 
incurred $23.5 million of expenditures in connection with vocational-technical 
education programs in 1969-70. The program produced 26,500 graduates, who 
withm one year of work created private benefits of $58.4 million and social 
benefits of $116.9 million. These social benefits brought back to the 
Government of Puerto Rico $16.4 million. This means that the social benefits 
derived over a period of about 17 months reimbursed the Government of 

Puerto Rico for the total expenditures incurred by job-oriented vocational- 
technical education for the preceding 12 months. 

2. From the revenue standpoint the most lucrative vocational 
programs were Disi.ribution , Human Resources, Industrial Arts, Trade and 
Industry, and Office Occupations. The return to the Government from the 
programs of Agriculture, Health, Technical and Cooperative Industry 
Occupations was low due mainly to the fact that the social benefits generated 
by these programs were low. 

Private and Social Benefits by Programs 

3. Total private benefits to graduates amounted to $58.4 million 
within a period of 12 months of their commencing work. With the multiplier 
effect of 1:1, the total social benefits are estimated to amount $116.9 
million, or 3.2 per cent of the 1970 net income of Puerto Rico. 

4. Private benefits to graduates, per program, can be arranged from 
the highest to the lowrjt as follows: Distribution - $22.4 million. Trade and 
Industry - $15.3 million. Office Occupations - $6.8 million. Human Resources, 
Industrial Arts - $5.4 million. Home Economics $3.6 million. Health - $1.9 
million. Agriculture $1.1 million, and Cooperative Industry Education - 

$0.7 million. 

5. Unit benefit was the highest in the case of the Technical p -ogram, 
followed by Health, Human Resources, Industrial Arts and Distribution. Lnit 
benefits were low in the cases of Agriculture, Home Economics and Office 
Occupations. 

6. The present value of a stream of social benefits, projected five 
years into the future, attributed to vocational-technical education, was high 
in the case of the technical program at $11,363, Health $9,493, Distribution 
$9,348, Human Resources, Industrial Arts $8,785. On the other hand, such 
benefits from Home Economics, Agriculture, and Trade and Industry were low. 
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Cost of Vocationc*! Education by Prop.ranis 

7. Total cost of job-oriented vocational-technical education 
amounted to $23.5 million, of which 26.1 per cent was spent on Trade and 
Industry, 13.5 per cent on Home Economics, 12.5 per cent on Office 
Occupations, 10.9 per cent on Health, 8.8 per cent on Agriculture, 8.4 per 
cent on Technical, 7.2 per cent on Cooperative Industry Kducation, 6.4 per 
cent on Distribution, and 6.0 per cent on Human Resources and Industrial Arts. 

8. The largest: percentage of total expenditures was incurred by 
salaries, with a total of 48.8 per cent, folloued by Administrative expen- 
ditures at 1A.8 per cent, building and improvement 5.7 per cent, books and 
materials 4.1 per cent, maintenance 3.7 per cvnt, equipment and furniture 
7.6 per cent, overhead 10.5 per cent, and miscellaneous expenditures 4.8 per 
cent. The individual programs, however, had significant variations in the 
mix cf expenditures. For example, the Trade and Industry program absorbed 
63.7 per cent in the form of salaries and wages of the total expenditures on 
the program, as compared to 28.7 per cent for the Technical program. 

9. Unit cost varied markedly from program to program. The Technical 
program had a unit cost per graduate of $5,298 and the Distribution program 
had a unit cost of $175. Tlie unit cost of the Agricultural program was high 
at $4,240 and Office Oceupat-Lon program was as low as $725. 

Benefit :Cost Ratio by Programs 

10. There were a number of programs where the benefit :cost ratio 
exceeded unity. Human Resources and Industrial Arts had a benefit cost ratio 
of 3.8:1, Trade and Industry 2.5:1, Office Occupations 2.3:1, Home Economics 
1.1:1. The highest benefit :cost ratio was for the Distribution program at 
14:1. In the case of the Agricultural program, benefit: cost ratio was low at 
0.54:1. As a general rule when the benefit:cost ratio exceeds unity, the 
corresponding activity is economically superior to an alternative activity 
with a lower-than -unity benefit: cost ratio. If purely economic criteria are 
to be used in determining vocational expenditures, then the programs chosen 
should be those having the highest benefit: cost ratios. However, the decision 
makers may elect to consider additional criteria of a noneconomic nature 
(such as "keep the kids off the street") in the decision-making process. 

10. a* In deriving the preceding conclusion, the study used only one 
year as the source of benefit to the individual. However, if two years are 
used, the benefit :cost ratio in almost all the programs will be more than 
unity. It may be noted that the working life of a vocational graduate is 
about forty-five years and the benefits will accrue over all those years. 

11. When the present value of the 0/ five future-year stream of social 
benefits per graduate attributed to vocational education is compared with the 
unit cost, all the programs have benefit:cost ratios above unity. The ratios 
are in the range from 1.3:1 in the case of the Agricultural progra-n to 
53.4:1 in the case of the Distribution program. 

Benefit ;Cost Ratios of Selected Occupations 



12. A nucleus of courses or a combination of courses is required for 
a trainee to enter a particular trade or occupation. One part of the study 
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compared specific costs of courses to specific benefits from specific oc- 
cupations. Since the Department of Education gives hundreds of courses to 
prepared trainees for hundreds of occupations, the study selected only 
19 occupations for detailed analysis. Bcnefit:cost ratios for the selected 
occupations are arrayed from the highest to the lowest as shown in the 
attached table. It may be noted thai each one of Lhc l^j occupations is 
discussed iu Section VI of this study. 

13. Variations in benefit:cost ratios depended very heavily on 
variations in cosus, and to some extent on unit benefits. Unit benefits 
depended on hourly wage rales and on the ratios of full-time and part-time 
employed graduates to unemployed graduates. The unit cost were above average 
for the occupations of auto-mechanic, farmer general, electronic technician, 
carpenter, cosmetologist, baker and medical assistant. The costs were higher 
due to: (1) small number of graduates (e.g., electronic technician, floral 
designer, engineering and scientific programmer and T. V. service repairman); 
(2) too many schools offering the s^ime course with a small number of graduates 
per school (e.g., medical assistant, cosmetologist, fanner general, auto- 
mechanic, cabinet maker, T.V. service repairman); (3) high original investment 
(e.g., medical assistant, electronic technician, floral designer, engineering 
and scientific programmer, caMnet maker, T.V. service repairman), and 

(4) high administrative costs (e.g., electronic technician, engineering and 
scientific programmer, baker, dressmaker, etc.). - > 

Ratio of Benefit to Cost by Selected Districts 

14. Among the eight selected districts, the ratio of benefit rcost 
averaged 3.33:1, with ratios of 4.75:1 in Mayaguez and 1.56:1 in Cayey. The 
ratio of benefit :cost was low in the districts of Fajardo (2.08:1) and 
Quebradillas (1.85:1). In addition, the districts of Camuy, Ponce, San Juan 
and Humacao were analyzed. 

15. Major conclusions emerging from the cost side of the analysis 
are: (a) that .there are considerable cost variations among the districts; 
(b) that cost variations depend heavily on the number of graduates by 
districts; (c) that cost variations also depend on the number of courses of- 
fered under a program or occupation; (d) that scientific-technical courses 
increase the absolute cost of a program, as compared with nontechnical type 
of courses; and (e) that costs are affected by the level of courses offered - 
whether at the senior high school level or at the junior high school level. 

16. On the benefit side of the analysis, major conclusions emerging 
are: (a) that technical courses generally bring about a higher level of 
earnings as compared with nontechnical courses, and (b) that benefits are 
seriously affected by the number of graduates joining the labor force, and 
finding full-time or part-time jobs. 

Ratio of Benefit to Cost of Selected Schools 



17. Among the eight vocational school districts discussed, the 
following five schools were selected for cost-benefit enalysis. Their 
benefit: cost ratios are given on the next page. 
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BENEFIT TO CCCT VATIO IVi SEIECTID OCCUPATIOIfS 
(From Hicnoso to Lov/cst) 



Benofit to 

Occupation Cent Ratio 

Electrician ^.3-1 

Clerk typist 3.3-1 

Secretary 3.2-1 

Bookkeeper II 2.8-1 

Stenc£;r apher 2.8-1 

Engineering and Scientific Programmer 2,3-1 

Draftsman 1.8-1 

Dressmaker 1.2-1 

Cabinet Maker 1.2-1 

Plumber 1.1-1 

Midical Assistant 1,1-1 

T.V. Service Repaiman ' " .76-1 

Carpenter .69-1 
Ele'jtronic Technician .6-1 
CoEinetologist .5-1 
Baker .5-1 

Auto Mechanic ,28-1 

Farmer General .09-1 

Floral Designer .O'f-1 
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School an d Location B enefit ;Cost Ratio 

- A, Lucchetti - Arecibo 

- Republica de Costa Rica - Caguas 

- Dr. Pedro Perea Fajardo - Mayaguez 

- Miguel Such - R£o Piedras 

- Superior Vocational - Ponce 

18. These five schools had 14 per cent of total enrollment ^f all 
vocational education programs in 1969-70. Total cosL for these five schools 
is estimated at $1,342,000 arid total individual benefits are estimated at 
$8.5 million. The unit cost reveals that the larger the number of enrollment 
and graduates, the lower the cost of training of every student. 

Benefit ;Cost Ratio of Dropouts 

19. The benefit :cost ratio of dropouts is lower than that of the 
graduates. Generally, it is believed that vocational students may be drop- 
ping out in response to the availability of job opportunities rather than 
because of any fundamental inability to complete the course successfully. 
Analyses indicates that varying dropout rates may be due to economic pressures 
of the job market in a particular occupation or area. Major conclusions of 
the section on dropouts are that: (a) the dropout rate is higher in big 
cities, where dynamic economic growth is underway, than in small towns; 

(b) programs with growing occupational needs have a higher dropout rate; 

(c) schools located in major metropolitan areas with concentration on high 
demand occupational courses have high rates of dropouts; (d) that programs with 
attached economic incentives (e.g., remuneration while 3tudying) have lower 
dropout rates; (e) that more demanding courses (including science, mathematics, 
etc.) produce higher rates of dropouts; and (f) that a student from a disad- 
vantaged background is more likely to drop out to accept job opportunity than 
is a student from a middle class home. 

20. Since generally the vocational students become dropouts in 
response to job opportunities, the dropouts like graduates, also create 
private income and social benefits. It is estimated that the private 
benefits of 2,805 dropouts amounted to $4.8 million and the social benefits 
to $9.6 million. These benefits are in addition to the benefits brought 

in from graduates of vocational- technical education. 

Nonmonetary Benefits 

21. Vocational-technical education increases private and social 
benefits, industry profits, and Government revenues. In addition, vocational 
education keeps the young people from idling in the streets, thus lowering 
the crime rate and reducing Government expenditures for law enforcement. 
Vocational education reduces the dependency of families on Government services 
such as health, housing and welfare. Vocational education helps improve 
family stability, physical health, nutrition, and reduces sickness, hospitali- 
zation and absences from jobs. These familial, economic and social improve- 
ments should favorably influence mental attitude, morale and aspirations, and 
perhaps greater neighborliness . Advantages of these social developments to 
the children of vocational school graduates should be significant, indeed. 



4.6:1 
2.3:1 
5.4:1 
8.8:1 
4.0:1 
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Vocational Education and Employment 

22. The 1970 follow-up survey conducted by the Department of Education 
reveals that about 16 per cent of tlie vocational graduates were u.iemijloyed 

in January 1970. A survey conducted at the same time by the Puerto Rico 
Planning Board shows that 30.9 per cent of 110,000 voung oooplc in the age 
group of 16-21 were unemployed. This 30.9 percentage covers both vocational 
graduates and nonvocational youth. It is estimated that nonvorational 
youth had an unempioytnont rate of 36 per cent as compared to the rate of 16 
per cent for the vocational graduates. 

23. Since the rate of unemployment among nonvocational youth wns very 
high, earnings foregone by vocational enrollees did not represent a net socij'l 
cost. Absence of vocational enrollees from the labor market did not leave 
vacant the jobs they would have filled. Thus, earnings foregone or opportunity 
cost for enrollees' time was small. 



RECOMMENDATIONS 

1. From the analysis conducted by this study, it is clear that 
vocational-technical education is an economically and socially worthwhile 
investment for the Government of Puerto Rico, for the society as a whole, and 
for individual trainees, ilie findings of this study become more meaningful 
and relevant when we look at the requirements of the labor market. In the 
modernizing and industrializing of Puerto Rico, the technology likely to be 
used no longer requires a high proportion of unskilled and untrained workers. 
When benefits to the society, government, and individuals are higher than the 
costs incurred and there is a substantial need for skilled workers, the 
inevitable conclusion is that additional public funds should be spent on the 
vocational-technical programs of the Department of Education. 

2. This study provides an instrument in the area of optimum al- 
location of public resources in vocational-technical education. This study 
measures both costs and benefits. As shown in the various stations of the 
study, costs alone cannot be taken as an indication of quality or costliness, 
nor can benefits be evaluated without taking account of the costs. Thus, the 
study recommends that in the allocation of funds, both costs and benefits, 
ought to be taken into account in reaching decisions. 

3. Statistical analysis of costs as well as benefits show that there 
IS a need for considerable refinement in the area of availability of data. It 
is recommended that the Department of Education keep adequate and up-to-date 
cost records. This requires the maintenance of current and historical data 

in consistent and relevant classifications. Such data should correspond to 
the school, curriculum and course level. Equally important would be to 
gather data on long-term benefits through follow-up surveys. We reiterate the 
recommendations made by a number of studies that the Department of Education 
should establish a Management Information System at the earliest possible 
time for the Area of Vocational and Technical Education. The information 
system which could be establihsed should respond to the decision-making 
function and responsibilities of the Department of Education. 
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4. Cost-benefit ratios by programs, occupation, schools, and 
district provided in this study suggest that further efforts should be made 
to determine the degree to which various vocational-technical prograns are 
being efficiently operated, independent of the question of optimum allocation 
of resources between alternative vocational-technical programs, lliis implies 
that the Department of Education should undertake an analysis of product inn 
and cost funcrions of vocational-technical programs. It should be possible 
from such an analysis to arrive at decisions which could lead to elimination 
of some courses and/or consolidation of curricula. 



II - GENERAL BACKGROUND 



BROAD BENEFITS OF ED UCATION 

The effects of education on society take various forms which have 
been described as investment, consumption, waste, or drag. 

l^en one considers how improved intellectual skills (e.g., improved 
reading abilities) might contribute to an individual's future productivity, 
it is easy to see that education is an investment by society. That is, if 
individual productivity in^roves, the productivity of society as a whole will 
be improved. Furthermor3, with youth constructively occupied, losses in out^ 
put due to delinquency, unemployment, or underemployment will be reduced; and 
when students are eager for more knowledge, education will become a consump- 
tion good. 

At the same time, educational efforts can be wasteful if they 
provide neither satisfaction to individuals nor increased productivity of 
goods and services. Finally, education can be a drag on both the society and 
the individual if it is misdirected in terms of society's needs or of workers' 
aptitudes 

FUNCTION OF A VOCATIONAL PROGRAM 

Vocational education, in particular, is specifically geared to sup- 
plying the needs of an expanding industrial - manufacturing sector for the 
multi-skilled or semi-skilled services generated by a growing economy such as 
Puerto Rico. Specifically, vocational education produces positive effects on 
the quality of labor which are of special relevance to an economy in the proces 
of promoting rapid growth: 

1. Better working habits, increased labor effort, and greater 
reliability. 

2. Improved skills, better understanding of a job's requirements, 
and increased efficiency in performing the job. 

3. Better health through improved diet and sanitary living conditions. 
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4. Greater and speedier adaptability to momentary changes, especially 
in jobs which require work evaluation of new information, and in general, more 
rapid reactions. 

5. Increased chances for promotion to more complex occupations when 
opportunities arise. 

While it is true that all levels of education may contribute to 
improving the quality of labor, this study focuses on the contributions of 
vocational education to particular program goals, as well as to the general 
economic development of Puerto Rico. It is clear, for example, that there is 
a broad need for many skills in Puerto Rico, with shortages of skilled or semi- 
skilled manpov/er in nearly every field. The manufacturing sector, especially, 
can be severely inhibited in maintaining its dynamic expansion programs if 

•a 

there is a serious lack of skilled personnel to carry them out. Thus, such 
limitations in personnel can seriously affect productivity levels, in turn 
raising costs and preventing industry from competing effectively in the 
highly competitive markets into which many Puerto Rican commodities must move. 

A dynamic vocational education program can make a significantly high 
return contribution to Puerto Rico's growth and welfare by supplying, on a 
systematic basis, the ongoing and changing skill requirements of tne economy. 

Secondly, a dynamic vocational training program can, in a limited 
time span, make a significant contribution in reducting unemployment, 
particularly among the younger tnembers of the labor force in Puerto Rico. 

Thirdly, a rapidly growing economy faces the problem of absorbing 
those workers who have migrated to the city from the country. If there is 
to be a minimum of social unrest in the growing urban centers, a steady 
supply of job opportunities must be provided. By upgrading and broadening 
the capacities of workers, an effective vocational education program can make 
a significant and readily apparent contribution toward the urban unemployment 
problem while satisfying th^. needs of enterprise and social services. 
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Fourth, must be added the need to reduce rhc underutilization of 
latent talent, which imposes an enormous waste of human resources on 
Puerto Rico's economy. No modernizing economy can, whatever its size or 
status, afford such waste of its productive capacity. 

Fifth, it is also important in an economy linked so closely to that 
of the United States to generate the optimum grovth of productivity, so that 
Puerto Rico maintains its competitive position in the complex markets of the 
United States. 

By adding a continuous flow of more skilled individuals to the 
econony of Puerto Rico, the vocational education programs will not only 
contribute to more stable growth and social well being, but will also make a 
special contribution to more stable industrial relation*?, as laborers recognize 
the advantages of sharing in the economy's growth process. 

Finally, and indicative of the points just elaborated, there is con- 
siderable statistical evidence to indicate that vocational -technical student 
graduates have shown highly favorable earnings and employment duration 
experience. This indicates that the need for student graduates in the more 
academic curricula is matched by a strong, and in Puerto Rico possibly by an 
even stronger need for student graduates of vocational-technical schools or 
training programs. 

THE FUNCTION OF A COST-EFFECTIVENESS 
APPROACH 

An effective cost-benefit analysis requires collection of a wide 
variety of data inputs. However, it must be said at the outset tha*. the dif- 
ficulties of data collection present very serious obstacles to inplementing 
a workable cost-effectiveness approach to decision-making. It is vital, 
however, that the ground work be laid now for the gradual accumulation of 
the data necessary for evaluating the contributions of vocational education 
to the growth process of Puerto Rico. Ultimately, costs and benefits may be 
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identified in t'-.rms of the physical inputs and outputs of the programs, in 
terms of the monetary inputs and gains, or in terms of a combination of the 
two; and it is to this latter complex combination of measures and utility 
functions that this study addresses itself. 

The costs and benefits from education are often summarized in the 
following categories: 

A. Explicit costs incurred by students or their families (t-^e nnd 
money outlays). 

B. In^)licit costs incurred by students or their families (chiefly 
time and earnings foregone), 

C. Explicit costs incurred by the Government or third parties 
(physical facilities or money outlays). 

D. Implicit costs incurred by the public or third parties (chiefly 
eamingi; or tax revenues foregone). 

E. Monetary benefits accruing to the educated or lo their families 
(earnings in money or in kind) . 

F. Nonmonetary benefits accruing to the educated or their families 
(satisfactions, psychic well being). 

G. Monetary benefits accruing to the public or to third parties 
(money incomes or tax revenues) . 

H. Nonmonetary benefits accruing to third parties or the public 
(increased skills in labor force, reduction in the waste of resources caused 
by unemployment or underenqjioyment , individual satisfactions, psychic incomes) 

For the costs side, data c be collected on the nonmonetary inputs 

and on budgetary outlays by the Government for various requirements of the 

vocational education program. Cu the benefits side, data can be collected 

on the numbers of newly trained employees in various occupations and their 

level of earnings as a result of their training. Estimates can also be made 

regarding tax revenue increments resulting from the higher income levels of 

vocational graduates as compared with the earnings of unskilled labor or even 

graduating students who have not received vocational training* 



A dynamic rather than static vocational program requires the follow- 
ing: (a) a system for gauging probable demand goals in specific skilled 
categories; (b) an effectivi- ^ system for decision-making, (c) an effective 
system for resolving immedi|»te, intermediate, and long-tenn problems and 
bottlenecks and estimating the long-torm needs of Puerto Rican labor and the 
economy as a whole. Such systems will give the decision maker nn orderly and 
continuous purview of the needs, costs and effectiveness of the vocational 
education programs. 

(a) Achieving Specific Demand Goals 

Data should ba collected, organized, and analyzed in order to deter- 
mine the demand for skills in various categories of work. At the same time, 
the administrative system should be prepared to adjust to changing demands 
resulting from fairly rapid technological advances. Normally, a system for 
forecasting both short-term and long-term skill needs in the economy would 
be necessary. The system would provide a knowledgeable appreciation of new 
technology, which may permeate certain industrial sectors and which could 
completely change the demand structure for skill requirements. There must 
also be an awareness of new forms of investment in the industrial, commercial 
or services sectors which could lead to requirements for new skills. On the 
basis of a systematic knowledge of the short, intermediate, and long-term 
demand for various skill requirements in the economy, the administrative 
responsibility and function may turn to planning for meeting these demands 
and implementing a program with appropriate phasing profiles which would 
satisfy the needs ascertained from the data accumulated and evaluated. 

(b) System for Decision -making 

Given the knowledge of demand and the targets for fulfilling the 
demand for skills in the short, intermediate, and long-terms, the 



cost-effectiveness procedure should provide a framework for asking the 
critical administrative questions on: 

. How to proceed to fulfill the demand requirements; 

. Which categories have highest priority; 

. What curriculum is relevant or should the cur- 
riculum be changed to meet the new requirements; 

. \^at are the capital outlay requireirents for 
meeting the demands; 

. Who should pay for the expansion in specific 
skill categories and how will these be financed; 

. How shall the expansion be administered; 

. What means will be devised for recruiting teachers 
who are the essential inputs for developing the 
best in new applicants for the program. 

The cost-effectiveness program proposed by Peat, Marwick, Mitchell 
& Co. will provide a system for decision-making on all of these issues. It 
will also provide a framework for answering the question of how administra- 
tive responsibilities could best be delegated - by function or by geographic 
region. 



(c) System for Resolving Problems 
and Bottlenecks 



This system should encompass: 

. A thorough knowledge. of the orientation of Puerto 
Rico's development program; 

. A clear appreciation of the demand structure for 
various categories of skills in the short, 
intermediate, and long-term; 

. A method for identifying the priorities of issues 
awaiting decision -making in accordance with their 
relative importance and urgency; 

. An appreciation of the need for strategy to resolve 
the hierarchy of problems defined above; 

. And a system for projecting future requirements for 
vocational education programs and their related 
costs. 



21 



The information provided in this study makes a significant beginning 
toward formalizing the data categories required for assessing the cost- 
effectiveness of Puerto Rico's vocational education program. By comparing 
the physical ard monetary cost elements of the program with its physical 
accomplishments and growth factors, the monetary advantages to individuals 
involved in the training programs, the indirect benefits to Puerto Rico's 
fiscal needs, and the need for steadily increasing productivity of Puerto 
Rico's goods and services, decision-makers can thus, have available to them 
more effective and rational criteria for establishing priorities, developing 
new programs, and supporting the budgetary requirements of the total 
vocational education program in Puerto Rico. 
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III - CONCEPT OF CQST-EFFECl'IVENESS i\NALYSIS 

Cost-effectiveness analysis relates the cost of a particular program 
to how well it has met its objectives and goals. The decision-maker coTPpares 
possible or alternative programs on the basis least cost and probable 
greatest effectiveness, always; seeking to minimize dollar coses while 
maximizing the physical output within budget limitations. 

Using cost-effectiveness analysis, comparisons of alternative programs 
are prepared systematically in qualitative and quantitative terms by using a 
logical sequence of steps that can be retraced, verified and evaluated by 
others. The cost-effectiveness analysis concept requires the ranking of 
various alternatives, or courses of action available, in order of preference; 
and criterion for ranking preferences is the relationship of cost to the 
anticipated performance or output of each alternative. 

The difference between cos t-ef feet iveiiess analysis and cost-benefit 
concepts is that under cost-effectiveness, nonquantitative measurements are 
permitted, whereas in cost-benefit analysis, only quantitative measures are 
used. 

Vocational education can benefit greatly by the application of cost- 
benefit analysis, provided the en?)hasis is placed on effectiveness rather 
than cost. In vocational education as well as any other type of education, 
costs can be measured rather accurately whereas the benefits do not easily 
lend themselves to appropriate types of quantifications. Although educa- 
tional costs are incurred over a short period, educational benefits are 
realized over the course of a working life which may last from 40 to 50 years. 

There are various types of costs: current costs, capital costs 
average costs, and marginal costs. The current costs concept generally includes 
salaries and wages, books and materials, maintenance, administration, etc. 
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Capital expenditures are investment costs incurred for the purchase of equip- 
ment and construction of buildings. Marginal costs refers to those additional 
costs that are to be incurred if a particular program is to be expanded. The 
concept of average cost per hour deals with the total universe. 

Similarly, benefits, both direct and indirect, are of different types 
and accrue to different groups in the society. From the vocational education 
program, benefits accrue to the individual receiving training in the form of 
increasing earnings. Benefits accruing to the industry and employers who 
employ such trainees include reduced costs of training for specific jobs. 
Benefits accrue to society through the multiplier effect of gross product, net 
income and personal income. Benefits to the Government accrue in the form of 
reduced expenditures on welfare payments and by increased tax revenues. Since 
the income of both individuals and industry is subject to a variety of taxes, 
including personal income tax, corporate income tax, excise tax and property 
tax. The individual trainee likewise passes on the benefits of his education 
to his family in very direct ways, for example, by enhanced ability to enjoy 
a variety of recreational activities. 

Measuring and computing educational benefits in cost-benefit analysis 
can be very difficult. For example, an individual may decidedly improve his 
character and personality by means of his education; but measuring such 
improvements in character can be problematic. For this reason, cost- 
effectiveness analysis, rather than cost-benefit analysis, is more broadly 
applicable since all of its components are quantifiable. 

One of the greatest advantages of cost-effectiveness analysis is 
that, while cost-benefit analysis may yield a single decisive ratio, cost- 
effectiveness analysis results in a number of criteria or different defini- 
tions of objectives for a program. Secondly, most of the analyses currently 
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being prepared give too nmch emphasis to cost: such as cost of educating 
an elementary student per year, or cost of educating a secondary student per 
year, or cost of educating a student in auto mechanics per year. Over- 
emphasis on cost does not permit the determination of the effectiveness of 
dollar expenditure on different levels of education. For example, if a 
student is taught for two years at the 11th and 12th grade levels and after 
education he remains unemployed for a number of years, obviously, the benefits 
accruing to the society from such an educational expense are not significant. 
On the other hand, if a student is trained in auto mechanics, for which there 
is an increasing demand, it is true that a high training cost will be incurred, 
yet his early employment at high wages should reimburse the society, the 
individual, the industry and the Government within a reasonably short period 
of the individual's working life. 

In the measurement of costs and benefits ,'"S^i;;^;^y of data is a very 
important element. Equally important is the use of appropriate techniques 
for analysis and computations of benefits and costs. The methodology for the 
compilation of data and analysis is discussed in the next section. 
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IV - METHOD OLOGICAL ASPECTS OF BENEFIT AND COST DMA 



This section of the study discusses the mL-thodology used in deter- 
mining benefits and costs for the vocational school programs. It should be 
clear that the methodology used for the study is tailored to ideal conceptual 
aspects of cost-effectiveness analysis and availability of data. 

Generally, it is believed that in conceptual ternis benefits are more 
difficult to measure than costs. For the methodology used in this study, 
however, the benefit data turned out to be less of a problem than the cost 
data. Resolving shortcomings in the data, absorbed a major part of our time; 
nevertheless, despite difficulties, the costs and benefits have been prepared 
for all the vocational programs, selected occupations, selected educational 
districts, selected schools, and dropout students. 

In the processing of the data for this study, we used the computer 
facilities of the Department of Education, whose Data Processing Division 
was extremely helpful. The data processing system developed for this study 
is ultimately envisioned as a tool to aid in the continuous analysis of costs 
and benefits. Both the system and the computer programs have been made 
available to the Department of Education.—^ 

METHODOLOGICAL ASPECTS OF 
BENEFITS DATA 



This section of the report briefly presents the methodology used for 
measuring social benefits accruing to society and private benefits accruing 
to an individual from the vocational-technical education prog/am. While some 
of the benefits are measurable, a number of benefits are not subject to the 
rigid discipline of economic analysis. 



II See a note on computer processing in the Appendix of the study. 



The science of economics measures only those benefits and costs 
which generally occur within the market mechanism. If benefits and costs 
accrue outside the market mechanism they are generally excluded from this typt 
of study, even when they are measurable. The benefits accruing outside the 
market mechanism obviously will result from external economies or diseconomies. 
However, stretching the analysis to encompass external economies will not 
have any logical end, and also, there is a danger of double counting, as dif- 
ferent aspects of any action begin to have overlapping effects. 

Since earnings and employment are adequate indices of economic 
efficiency and economic welfare, this study tries to measure benefits with 
the help of employment, partial employment, and unemployment data. Ne cessary 
figures on monetary earnings can be obtained from the employment data since 
the data includes number of hours employed, earnings per hour, and total 
earnings. 

The employment data is based on follow-up surveys prepared by the 
Department of Education, which, through its Vocational School Program, 
conducts follow-up surveys to investigate the employment status of vocational 
school graduates. This data provides information as to whether a graduate 
entered the armed forces, continued full-time school, or for any other reason 
is not in the labor force, his status of employment, and whether he has 
entered an occupation for which he was trained or a related occupation. Also, 
the data provides the necessary information on graduates who are enf)loyed 
part-time and on the number of graduates unemployed. 

The data presented by the Department of Education in the early part 
of January, 1970, estimated that during the fiscal year ending June 30, 1969, 
there were 1,692 graduates who had completed post-secondary vocational 



school requirements and were sent questionnaires to determine their employ- 
ment status. Of the 1,692, the status of 483 was not known, 867 were full- 
time employees in the occupation for which they were trained or in a related 
occupation, 81 graduates were employed part-time and 165 were unemployed. 

This data also estimated that during the same year, there were 8,366 
graduates who had completed secondary vocational school requirements and were 
sent questionnaires to determine their employment status. Of the 8,366, the 
status of 2,594 was not known, 113 has entered the armed forces, ] ,802 had 
continued full-time school, and 184 did not join the labor force for other 
reasons. Of the remainder, 2,052 were full-time employees in the occupations 
for which they were trained or in a related occupation, 653 graduates were 
part-time employees and 968 were unemployed. Details of the data by programs 
for 1970 are given in Table IV-1 and Table lV-2. 

These data were used to determine the total universe, the number 
employed graduates, unemployed, partially employed, etc. 

The second variable to be ascertained was earnings of the fully 
employed graduates and partially employed graduates. We consulted with the 
Department of Labor for the data on earnings of workers with specific skills 
which are generally acquired through the vocational school programs of the 
Department of Education. The hourly earnings then were multiplied by the 
number of hours which a full-time worker would be working in a full year. For 
the part-time workers we assumed that they worked one-half the number of hours 
worked by the full-time en?)loyed graduate. Thus, in the determination of data 
on earnings, the following variables were taken into account: (1) type of 
employment, (2) percentage of graduates employed full-time or part-time, 
(3) wage rates per hour, (4) number of hours, (5) increases in income, 
(6) total benefits, (7) type of employment before vocational school training. 
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TAIil.f- TV-3 
f-MPLOYiV'::i;, CiVATUS 0:" Th'F 
CIVILiAN !-.'Cf JI!v'ST! ; UT!Oi :AL POFUI ATiOK'. BY SEX 
Oecernbcr - Junij.riy 1970 
{iliou$3nt3'„ of licrsoiis 16 to years) 





Both Sexes 




Male 






Female 


f:iVi|)lcymont Slat; is 


Jan. 
13/0 


Dec. 


Jan. 
J3C9 


J?n. 


Dec. 

1963 


J.^n. 

ycop 


Jan. 
1970 


Dec. 
1J?o!j 


Jan. 

1969 


Clvi.'isn Nonini.fiiutional Popiilr.iion 


343 


312 


340 


173 


m 


172 


170 


1G9 


168 


Libor Force 


110 


103 


111 


75 


71 


76 


35 


34 


35 


Employed 


76 


80 


79 


SO 


52 


51 


26 


27 


28 


At vi^ork 


72 




73 


^58 


51 


40 


24 


23 


27 


With a job !)ut not 2t w^ork 


4 


3 


3 


3 


a 


2 


a 


a 


a 


UncnployecJ 


34 


26 


32 


25 


19 


25 


9 


7 


7 


Unemplcymcnt rate* 


30.9 


24.4 


28.8 


32.9 


26.8 


37.8 


26.6 


19.5 


20.2 


Not in the Labor Force 


232 


236 


229 


08 


101 


S6 


134 


135 


133 


Keepinrj house 


56 


57 


60 


a 


a 


a 


56 


57 


59 


At school 


157 


153 


'149 


80 


81 


77 


77 


78 


72 


Unable 


3 


3 


3 


2 


3 


2 


a 


a 


a 


Others 


16 


17 


17 


15 


18 


16 


a 


a 


a 



•Pijrcent of tha labor force 

a Not enough cases in the ssmple for a reliable estimate. 



: Puerto Planning Board, Bureau of Social Planning 
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(8) hourly earnings before vocational school training, (9) total earnings 
before vocational school training, (10) total net earnings or total earnings 
after vocational training minus total earnings before vocational school 
training. 

We have not taken into consideration the earnings of graduates who 
joined the military armed forces. In our analysis we have included only 
those benefits accruing to a person who is in the civilian labor force. 

Generally, we have assumed that graduates with vocational school 
training will have higher earnings and more stable employment than individuals 
without such training. By higher earnings and stable employment a worker is 
assumed to have greater job satisfaction and better morale, which in turn 
represents an increase in the total utility to be gained from the training 
course which the graduate received at the vocational school. 

BENEFITS TO THE INDUSTRY 

A vocationally trained graduate is en^loyable within a short train- 
ing period of few months. Nonvocationally trained graduates, however, require 
much lengthier training for the same job. Thus, in shortening significantly 
the training period for which the employer pays, the vocational training 
program reduces the employer's cost thus increasing his production and 
profits. In addition, it may be noted that a vocationally traii.ed graduate 
not only has specialized training for a specific occupation, but should also 
have better discipline and work habits, thus reducing nonproductive behavior, 
e.g., misuse of machinery. 

Vocational school training furnishes an individual the basis for a 
wider range of job possibilities, thus increasing his occupational mobility. 
The greater the occupational mobility and adaptability, the more efficient 
will be the adjustment of demand and supply for skills; by implication there 
will be greater employment stajility for the vocationally trained person as 



compared to the non vocationally trained person. Thus, vocational training 
increases industry's income and improves the employee's income stability. 

BENEFITS TO GOVERNMENT FROM 
VOCATIONAL TRAINING 

Benefits to the Government from vocational training accrue in the 
following two ways: (1) increase in tax and nontax revenues, (2) reduction 
in welfare payments and related expenditures. A vocationally trained person, 
as pointed out above, has higher income and greater stability of job as 
compared to a nonvocat ion ally trained person. 

The income of the vocationally trained person is subject to all 
the taxes in the fiscal system of the Government of Puerto Rico: personal 
income tax, excise taxes, customs duties, property taxes, etc. The income 
of the vocationally trained graduate in many cases may not be sufficiently 
high to be subject to personal income t:ax. However, the vocationally trained 
graduate must pay taxes on goods and services which he consumes in a 
particular year. Like any other citizen, if he smokes, drinks beer or rum, 
or uses electrical appliances, he must pay excise taxes. If he uses an 
autcuobile, he must pay the automobile excise tax and tax on gasoline. If 
he uses a foreign automobile, he must pay import duty to the Federal 
Government which is turned over to the Government of Puerto Rico. If he 
owns a house, he may have co pay property tax. 

It has been estimated by the Department of the Treasury of the 
Government of Puerto Rico that the burden of taxes on different incore 
brackets differs considerably from one income bracket to another. Generally, 
young people with vocational school training entering the labor market, have 
incomes of $1,300 to $6,000, a range subject to a tax of 10 to 13 per cent. 
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Secondly, the vocationally trained graduate helps to increase 
industrial income, which is subject tu corporate or personal income tax, 
depending on the business. If the business is exempt from income tax, it 
does not contribute during an exempt period to the Government of Puerto Rico. 
However, most businesses in Puerto Rico do pay taxes, including income tax, 
property tax, pat::nts, etc. 

Thirdly, each job occupie y a vocationally trained graduate 
creates another job through the n.ultiplier effect of income. The vocation- 
ally trained graduate receives salaries and wages and when he spends this 
income for purchasing food, clothing, shoes, electrical appliances and other 
necessities of life, he creates an additional job. This job in turn increases 
income and generates revenues to the Government. 

Fourthly, when a vocationally trained graduate conqiletes his training 
he has greater chances of getting a job. According to the January survey, 
of the 6,940 vocationally trained students in the labor force, 84 par cent were 
full-time or part-time employed and about 16 per cent were unen^loyed. 

As indicated earlier, there is a very high rate of unemployment 
among the young without vocational school training. On the other hand, there 
is a tremendous shortage of workers in certain skilled occupations. 

A report entitled "Comprehensive Manpower Plan - Fiscal year 1971, 
Part A," provides information on occupational shortages in Puerto Rico, 
most of which exist in areas included in the curricula of the Vocational 
School Program. 

The report says that "these occupations continued to be in demand 
in the Commonwealth during fiscal 1970: Comptroller specialized in data 
processing. Chemist, Commercial Education Teacher, Social Worker, Engineer, 
Electrician, Automobile-Body Repairman, Sheet-Metal Worker, Forelady Sewing 
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Room, Sewing Machine Operator, Television-Serviceman and Repairman, Cabinet- 
maker, Offset Pressman, Embroidery-Machine Operator, Tool-and-Die Maker, 
Alteration Tailoi , Machine Cutter, Applique Cutter, Furniture Upholsterer, 
Diamond Cutter, Plater, Stone Setter, Sewing-Machine Repairman, Maintenance 
Mechanics, Ornamental-Metal Worker, Wax Molder, Baker, Meat Cutter, Waitress, 
Live-in^Maid, Salesperson (hardware and automobile parts). Saleslady for 
exclusive stores with special requirer^ *ts. Reservation Clerk with experience 
and bilingual college education level for airline ticket agencies. Insurance 
Salesman on a commission basis. Bookkeeper, Dictaphone Operators, Teletype 
Operators and Secretaries in the high and intermediate level. 

"In the health field: Medical Laboratory Assistant, Dental Laboratory 
Technician, Dental Hygienist, Radiologic Technologist, X-Ray Developing 
Machine Operator, Surgical Technician, X-Ray Equipment Tester, Orthopedic 
Cast Specialist, Orthopedic Technician, Inhalation Therapist, X-Ray Technician, 
Medical Records Librarian, Medical Secretary, Dental Assistant, Physiotherapist 
and Physioterapist Assistant, Health Educator, Pharmacist, and Registered and 
Practical Nurse. 

"Workers are being sought to staff existing social welfare, health, 
education, training agricultural, and other programs. The continued shortage 
of qualified personnel endangers the success of some programs and complicates 
the organization of new ones such as those that deal with manpower problems, 
urban growth, rural areas, and economic development. The critical occupations 
as reported by the Office of Personnel are: Biologist, Food Technologist, 
Bacteriologist, Chemist, Communication Technician, Cytotechnologist , Dentist, 
Draftsman Architectural, Engineers (all kinds). Dietitian, Economist, Mental 
Health Educator, Electrician, Hearing and Speech Therapist, Illustrator, 
Laboratory Technician, Nurse, Nutritionist, Pharmacist, Physical Therapist , 
Physician, Plumber, Radio Operator, Social Worker, Sociologist, Statistician, 
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Surveyor, Systems Programmer, and Urban, Social, Regional and Economic 
Planner. Around 30 occupations in the graphic arts field were also critically 
short. These included Proofreader, Bookbinder, Stenotypist, Photoengraver 
and Lino typist." 

Thus, it can be seen that the vocationally trained graduate has a 
higher probability of finding a job compared to the nonvocationally trained 
graduate, particularly when there are shortages in occupations for which 
vocational school curricula especially prepares young entering the job market. 

Higher rates of eiH)loyment reduce the expenditures of the 
Government on social services, welfare payments, police and maintenance of 
law and order. The Government incurs millions of dollars of expenditures on 
welfare payments; it provides health services for destitute families and 
provides housing facilities to families with relatively low incomes. Thus, 
by creating skills which are employable, vocational school training programs 
make a person less dependent on the Government and more self-sufficient. 

ElsewherG, the studies which have been conducted show that an 
ein>loyed person is lesi> likely to engage in activities which could classify 
him as antisocial. For example, he is less likely to commit auto thefts or use 
drugs. To the extent that nonsocial activities are reduced by the voca- 
tioiial training school program, the program helps to reduce the expenditure 
of police, courts and jails. For example, it has been estimated for the 
United Kingdom that each crime costs the Government approximately $8,000 a 
year in time spent by various agencies dealing with law and order. This 
amount is probably equal or even larger in Puerto Rico. 

VOCATIONAL SCHOOL PROGRAM 
AND GROSS PRODUCT 

The income of individuals and the income of industry are part of 
the gross product of Puerto Rico. Such income generates a multiplier effect 
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of one to one every year. Thus, the direct and indirect income generated 
by the vocational school training program is income which accrues to the 
society of Puerto Rico at large. 

DETERMINATION OF COSTS 

D3ta for 1969-70 in this report pertain to actual expenditures, 
which in turn were divided into direct costs and indirect costs. 

Direct costs are defined as the costs which can be directly identified 
with a particular course, such as salaries, equipment, buildings and main- 
tenance. When expenditures could be identified for a specific program they 
were included as direct cost. 

Indirect costs are defined as expenses incurred on a particular 
program. When such data was available it had to be broken down by courses. 
Such indirect costs may include salaries and wages, purchase of equipment, 
buildings, maintenance, furniture and fixtures, administration, etc. 

Overhead expenditure is defined as that which directly or indirectly 
can be attributed to either a program or a course. Example of such 
expense would be the salaries and expenses of the Office of the Assistant 
Secretary of Vocational School Programs, plus a proportion of the 
expenditures of the Department of Education, such as rental of buildings, 
maintenance, administrative cost of the accounting office, etc. 

Direct and indirect cost data was provided to us by the Evaluation 
and Statistics Division of the Vocational Education Program and by the 
Budget Office of the Department of Education. The Division of Property 
furnished information on furniture, equipment, machinery, etc. and the 
Department of the Treasury furnished the data on buildings, construction and 
improvements . 

The Vocational School Program itself has individual budgets for only 
three programs: Home Economics, Health, and Technical. 
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The Office of the Budget of the Department of Education has computer 
tabulations which include data on various programs and items of expenditure 
by program. From these data it was possible to deduce the direct cost of dif- 
ferent programs. The direct cost was then attributed to courses. The data 
available from the Office of the Budget permits us to assign a specific item 
of expenditure to a specific course. The data so collected by icem and 
course was then processed by the Computer Division of the Department of 
Education. By this method the cost by courses was properly identified, and 
the data on direct expenditures by courses was then used to arrive at the 
direct cost by program. 

d ata on direct costs by schools was identified with the help of 
data available on items of expenditures by courses and by schools within the 
Office of the Budget of the Department of Education. However, the Office of 
the Budget provided data only on current costs and did not have data on 
capital costs. The data on capital costs was obtained from the files of 
the Department of the Treasury. 

The cost data on courses and schools was then used to ascertain the 
cost data by districts. Individual school data pertaining to current and 
capital expenditures was collected manually. Data by courses covering both 
current and capital costs was fed into the computer, with the results provid- 
ing^ direct capital cost by schools and distributed manually by courses in 
the following manner: determination of sessions per course, number of class- 
rooms and number of teachers. A weighted proportion of these three factors 
was applied to the total direct capital cost. To each session was given a 
weight of 1, to each teacher a weight of .5 and to the number of classrooms 
utilized per session a weight of 1. A session is the time used by a teacher 
in a specific course, which may happen more than once in a day, and may last 
one hour or three hours <xnd the hours may be continuous or at intervals. 



38 



We had the data available on number of teachers, number of class- 
rooms and number of sessions, lliese data were used to c.etermine the total 
number of weigh t3. On the basis of these weights, the direct cost data 
bearing on salaries and wages, books and materials, maintenance, buildings 
and improvements, etc., were distributed to find out the total direct cost 
per course. However, it may be noted that the weights were not used to the 
following items of expenses: buildings, equipment, furniture, and fixtures. 

There are two types of courses being conducted by the Vocational 
School of the Department of Education. First, are courses oriented toward 
preparing the students to perform specific skilled jobs when they leave 
school. Secondly, are courses vhich can be defined as nonoccupationally- 
oriented. These are essentially designed to improve the level of living of 
the families or of individuals so that relationships at home can become more 
congenial and stable. Such courses are more of a sociological than an 
economic nature, since they are essentially geared to upgrading the quality 
of life of the student, his relatives, and the coinaunity at large. It may 
be noted that nonoccupationally-oriented vocational courses were predominant 
in the programs of Home Economics and Industrial Arts. However, such courses 
were also used extensively in the program of Health. 

Expenditures are incurred in occupationally-oriented courses and 
nonoccupationally-oriented courses. The data available from the Vocational 
School Program permits the classification of costs for these two types of 
vocational courses, under the headings of useful and gainful. Useful is co- 
related with occupation-oriented courses and gainful is identified with the 
nonoccupation-oriented courses. 

The basis for determination of cost data by occupation-oriented 
and nonoccupation-oriented stems from the Annual Report structure submitted 
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by the Vocational and Technical Training Division to the Office of Education 
in Washington - HEW. This data is broken down thru the individual expen- 
diture report^ subndtted for each program, and is kept on file by the Office 
of the Budget of the Department of Education. 

Capital expenditures were incurred on the construction of a number 
of schools to provide educational facilities to vocational students, as well 
as to nonvocational students. Vocational students were given a certain 
number of courses and thus a number of classrooms were used. On the basis of 
ratio of classrooms designated for vocational school programs and for non- 
vocational school programs, the capital costs were allocated between 
vocational education and nonvocational education. 

Although it was difficult to identify indirect cost by courses, 
indirect cost data was available at the program level. Then, to identify 
indirect costs by courses we used the raw data which was available in a sum- 
marized form by program, such as: salaries, equipment, administration, books 
and materials. A formula was designed to allocate program costs by courses. 
The formula is as follows: 

Direct cost by Subject * Total Direct Cost by Program x Total 
Overhead » Overhead by Program. 

For example, overhead costs were distributed first by programs and 
then the data obtained by programs was distributed by courses. 

To the overhead total by program we applied the first formula 
described above and the results was the distribution of indirect cost over- 
head by courses. 

The proportion of indirect cost to direct cost is unusually high 
because of the detail into which program budgets are broken down within the 
Department of Education and Vocational Education Program, factor which 
prevents refined analysis of all cost data. 
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DEPRECIATION 

Essentially, a straight-line method was used to ascertain the capital 
expenditure on buildings and other equipment which could be allocated to 
1969-70. For example: Concrete-constructed schools were given a life of 30 
years and wooden schools were given a life of 10 years. All the schools which 
were not written off under the above two assumptions in 1969-70, were subjected 
to a necessary ratio with a view to find out the depreciation weights. It may 

noted that most of these ratios correspond to the ratios being used by 
the Coimnonwealth Bureau of Income Tax and Federal Internal Revenue Service. 
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V - COST AND BENEFITS OF VOCATIONAL EDUCATION BY PROGRAMS 

The particular socio-economic conditions of Puerto Rico require 
that various skills and human resources be provided in order for econondc 
growth to continue and social justice to improve. Skills provided through 
the vocational education system affect the individual trainee, the Government 
and the society. For an individual, an important function performed by 
vocational education is that it makes him an economically productive person, 
the direct evidence of which is reflected in his earnings and ability to be 
employed. An improvement in wage and salary rates of an individual increases 
the tax base and tax revenues. Improved skills reduce the likelihood that 
the individual will be in need of welfare payments or other forms of assist- 
ance such as low cost housing or hospitalization for indigent population. A 
stable source of employment helps reduce unemployment and the need for 
services for the unemployed. 

Increase in tax revenues and reduction in welfare services and pay- 
ments have very positive effects for the society of Puerto Rico and the 
Government. The positive effects are drawn from the real economic benefits, 
m the form of increased goods and services to the society. From the 
positive economic effects, the Government derives revenues and reduces 
expenditures, which in turn offset any additional costs of vocational 
education programs. 

Vocational education programs provide training to young people, who 
in turn supply the necessary skills for industry, commerce and finance. With- 
out the availability of such skills, businesses would not be able to operate 
efficiently in an economic sense. 



ERIC 



42 



The society of Puerto Rico is rapidly changing, with one of the 
highest economic growth rates in the world. Old industries are becoming 
obsolescent as new industries operating with modern technology are expanding. 
Some skills are becoming obsolete while other are in increasing demand. The 
vocational education urogram is necessary to provide personnel to answer the 
demands of advancing technology since the vocational school system provides 
facilities for training and retraining personnel. 

SYSTEM OF VOCATIONAL EDUCATION 
IN PUERTO RICO 

Vocational education programs of the Department of Education are 
designed to equip young people and adults with salable skills. The system 
consists of seven secondary vocational schools, eight superior schools with 
vocational departments. 376 secondary schools with vocational programs, and 
two technological institutes. In addition, under the system a number of 
training centers have been established in various municipalities. 

The system of vocational educations has the following subprograms: 

. Vocational Agriculture 

. Distribution and Marketing 

. Home Economics 

. Office Occupation 

. Trade and Industry 

. Cooperative Industry Occupation 

. Technical Education 

. Human Resources and Industrial Arts 

. Health 

These programs provide two types of training: 

1. Training designed to improve the way of living. 

2. Training daeigned to improve skills and as a consequence 
standards of living. 
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In this report, the first type of training has not been discussed. 
However, all the programs designed to improve salable skills have been 
thoroughly analyzed. 

There were 59,007 studen.-.s enrolled under the salable skills 
programs of the vocational educaticn system in 1969-70. Of thejje, 26,500 
graduated by May, 1970. There were 2,805 dropouts and the remainder continued 
their training programs. The tails of enrollment, dropouts and graduates 
by programs are shovm in Table V-1. 



44 

TABIJJ y-1 



ENROLDCTT BY PROGRAMS IN VOCATIONAL EDUCATION SYSTEM 



Program 


Total 
Enrol ]jnent 


Drop-outs 


firaduates 


Agriculture 


1^,705 


21* 


8U5 


Distribution 


9,781 


119 


8,690 


Health 


1,118 


30 


723 


Home Economics 


2,597 


300 


2,310 


Office Occupations 


17,81+5 


720 


1*,023 


Trade and Industry- 


18,110 


935 


7,206 


Cooperative Industry Education 


725 


39 


291; 


Technical 


1,583 


153 


371 


Human Resources Industrial Arts 


2,51+3 


1*85 


2,038 


Total 


59,007 


2,805 


26, 50 J 
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COST OF VOCATIONAL EDUCATION 

In 1969-70 the expenditure on training programs for salable skills 
amounted to $23.5 million and, approximately $4 million for programs designed 
to improve the way of living. The expenditures for subprograms arc given in 
Table V-2. 

The table shows that the largest expenditures were incurred in Trade 
and Industry programs and the smallest were incurred in Human Resources and 
Industrial Arts programs. The Home Economics program was allocated 13.5 per 
cent of total expenditures and Office Occupations program was 12.5 per cent of 
the total expenditures. 

Analysis of program expenditures by objects shows that the largest 
percent.?gc of expenditures was incurred on salaries, with 48.8 per cent, or 
almost one-half, of the total expenditures. Administrative expenditures were 
approximately 14.8 per cent of total expenditures; books ?nd material?* - 4.1 
per cent; maintenance - 3.7 per cent; building and improvements - 5.7 per cent; 
expenditures on overhead were 10.5 per cent. 

While these are the overall averages of expenditures by objects, 
individual programs had significant variations in the combination of 
expenditures. For example. Trade and Industry allocated 63.7 per cent of its 
total expenditures for salaries and wages while the Technical program allocated 
28.7 per cent of total expenditures for this same purpose. While the Cooperative 
Industry Education program spent 7.1 per cent of its allocation on books and 
materials, the Technical program spent only 1.1 per cent on books and materials. 
Administrative expenditures on the Technical programs were very hi^ at 
34.2 per cent as compared to 5.4 per cent allocated to the programs of Office 
Occupations and Trade and Industry. Similarly, there was a significant 
variation in expenditures allocated to equipment, furniture and fixtures. 
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TABLE V-2 



VCCATIQML EDUCATION EX^PlirDITTJRFS BY [:IIB-PROaKjV^ 



EXPENDITURE PER CENT 

SUB- PROGRAM ($000) OF TOTAL 



Agriculture $ 2,057 8.8 

Distribution 1, 520 6 . 5 

Health 2,563 10. 9 

Hone- Economics , 3,17-8 13.5 

Office Occupation 2,930 12.5 

Trade & Industry 6,123 26.1 

Cooperative Industry Educ. 1,715 7.3 

Technical 1,965 8.U 

Human Resources, 

Industrial Arts l,Ul9 6.0 

TOTAL $23,1+76 100^ 
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While the Health program spent 2.4 per cent of the allocation on equipment, 
furniture and fixtures, 23 per cent of the Cooperative Industry allocation 
was for this purpose. The details are shown in Table V-3. 

One of the very significant difficulties in analyzing the expendi- 
tures was defining direct costs and indirect costs. The direct costs, as 
pointed out elsewhere, were defined as the costs directly identified for a 
particular course, such as salaries, equipment, buildings, maintenance, etc. 
This means that when an expenditure could be idendified for a specific course, 
it was included under direct costs. On the other hand, when costs were 
incurred on programs in the form of overhead or central administration and 
could not be assigned to a particular course, they were defined as indirect 
costs. In many cases such indirect costs included salaries and wages, 
purchases of equipment, furniture and fixtures, maintenance and improvement 
of buildings, and overall administration. 

It has been estimated that of the $23.5 million dollars of expendi- 
tures incurred in 1969-70, only $5.8 million could be identified as direct 
expenditures. On the other hand, indirect expenditures amounted to $15.2 
million and in addition, overhead expenditures amounted to $2.5 million. 
For this reason, uncertainty arises regarding the costs of various 
programs — since individual proj,ram costs cannot be identified exactly and 
can only be classified as indirect cost expenditures, it is difficult to 
know how exact the estimates of individual program costs are. In the 
absence of exact data, estimates have been made using a number of 
assumptions. While wd utilized the best methods available in estimating 
indirect costs by courses, there is no doubt that there is room for improve- 
ment in this area^ particularly when indirect costs amounted to almost 
2/3 of the total cost. This type of expenditure requires a better format 



48 



for identification and classification. Since the type of information system 
which provides exact data on programs or courses is not generally available, 
it is recommended that such a system be produced under the Management 
Information System concept and designed for the vocational school program 
of the Department of Education. 

Indirect costs varied sharply from program to program. While 
Distribution and Marketing program had 50.3 per cent of total costs in the 
form of direct expenditures, the Health program had only 5.5 per cent. On 
the other hand, indirect costs were very high in the case of the Health 
program where they amounted to 77.5 per cent of total expenditures. Wliile 
there is uncertainty and inexactness in the direct and indirect cost data, 
this does not mean that data cannot be used for appropriate analysis. 

BENEFITS 

There are two types of benefits: individual benefits accrue to the 
vocational school graduates and social benefits accrue to the society at 
large, industry, and business. Benefits accrue to an individual and to 
society in the future, while most of the costs are incurred presently. To 
the extent that benefits accrue in future years, they must be made comparable 
to the costs. Such a comparison is possible by adjusting the future benefits 
aid translating them to the present value with the help of the discount rate. 

Individual benefits accrue because vocational school training 
permits an individual to earn higher wages and salaries than would be 
possible without such training. With the help of the Department of Labor 
data, supplemented by a survey conducted by the Department of Education, we 
have arrived at the conclusion that wage rates vary significantly from oc- 
cupation to occupation and from one type of program to another type of 
program. In the area of farming, wages are low at 95^ per hour. On the 
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other hand, wages for programmers are $3 per hour. The details of earnings 
by different occupations are given in Table V-5. 

This table also includes the full-tiine or part-time earnings by 
occupations, 2,080 hours per year being considered full-time and 1,040 hours 
part-time. Thus, a person working in agriculture on the basis of 2,080 hours 
per year would be earning $1,976 and a person working as a programmer would 
be earning $6,240. It may be noted that wages of an agricultural worker may 
be somewhat overstated in the table due to the fact that agriculture has 
seasonal employment which generally lasts from 4 to 6 months of the year. The 
rest of the months the worker is either unemployed or engaged in urban 
occupatiors . 

In order to find out how much a vocational school graduate earns 
under the program of Agriculture or other programs, we selected a number of 
occupations and used the corresponding wage rates to determine earnings of a 
worker during the twelve-month period. 

It has been estimated that total benefits received by 1969-70 
graduates from salaries and wages amounted to $58,4 million on a twelve-month 
basis. The single most important program contributing to total individual 
benefits was the program of Distribution at $22.4 million and the second most 
important program was Trade and Industry which contributed $15.3 million. The 
program of Agriculture contributed the lowest amount, at $1.1 million. 

Substantial benefits accrue to full-time employed individuals, and 
only to a minor extent to the part-time employed vocational school graduates. 
The number of part-time graduates is much lower than full-time graduates and 
earnings of part-time graduates are assumed to be 50% of full-time graduates. 
Full-time and part-time benefits by programs are shown in Table V-6. 
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WAHE RATE PER HOUR AMD PER YEAR BY OCCUPATION, I969- 70 



'dOQO hours: 1040 tiours 



Occupation 




Rate P-jr 'lour 


Full-Time 

E^;plo:.-ed 


Part-Time 
P ployei 


Draftsnan 




$1.50 


$3,120 


^;i,56o 


Medical Assistant 




1.60 


3,328 


l,66h 


Electronic Technician 




1.75 


3,6U0 


1,820 


Floral Designer 






3,016 


1,508 


Programmer Eng, Scientist 




3.00 


6,2kO 


3,120 


Secretary 




2.h7 


5,130 


2,569 


Stenographer 




2.08 


»^,326 


2,163 


Clerk Typist 




1.60 


3,328 


l,661f 


Bookkeeper II 




1.85 


3,81^8 


1,92U 


Service Clerk 




1.67 




1,737 


Baker 




1.25 


2,600 


1,300 






i.ko 


0 m 0 




Farmer General 




.95 


1,976 


988 


Auto Mechanic 




1.60 


3,328 


l,661f 


Cabinet Maker 




1.60 


3,328 


1,66U 


T. V. Service Repairroan 






2,912 


1,1^56 


Dressmaker 




1.10 


2,288 


l,lkk 


Electrician 




1.60 


3,328 


1,66k 


Carpenter 




2.29 


»^,576 


2,288 


Plumber 




1.60 


3,328 


1,66U 



Source: Department of Labor: Wage and Salary Division 
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TABLE V-6 

DIRECT DENEFTT FRCM VOCATIONAL TMrrilNG BY raOCIWlS DY 
PAPT-TIME AJID FULL-TB1E EMPLOYED . 



PROGRAM 


Total 
Benefits 


1o of Total 
To Total 


Part».Tirae 

Employed 

Benefits 


Full-T.i.ine 
'■'mployed 

UCXICX J. uo 


Agriculture 


1,105.271+ 


1 Q 




1, 051, 503 


Distribution 


22,1+15,826 


38. U 


61+3,71+9 


21,772,077 


Health 


1,93'+, 672 


3.3 


68,811 


1,865,861 


Home Economics 


3,604,782 


6.2 


317,594 


3,287,188 


Office 










Occupations 


6,67i+,070 


ll.lt 


826,091 


5, 937, 9 /'9 


Trade and 










Industry 


15,266,636 


26.1 


1,001,800 


14,264,836 


Co-Operative 










Industry Educ. 


732,69it 


1.3 


33,865 


698,829 


Technical 


1,223,971 


2.1 


13,151 


1,210,820 


Human Resources 










Ind. Arts 


5,it00.283 


?-2 


250,312 


5,149,971 



TOTAL 



58,448,283 



100.0 



3,209,144 



i of Fu.lJ- 
Tiroe t-j Tota 
By Program 

95.1 
97.1 
96.4 
91.2 



93.4 



55,239,064 94.5 
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UNIT BENEFITS AND COSTS 

In previous sections, we have provided analysis and data on benefits 
and costs by programs. If we divide the data on benefits and costs by the 
corresponding number of graduates, we can obtain unit benefits and unit' costs 
by programs. 

The unit benefit cost data given in Table V-7 was used to obtain 
benefitrcost ratio. The benefitrcost ratio equals the present value of 
benefits divided by the present value of cost. As a general rule, when the 
benefitrcost ratio exceeds unity, the corresponding activity is economically 
superior to an alternative activity with a lower benefitrcost ratio. If 
purely economic criteria are to be used in determining the decision on voca- 
tional expenditures, then the programs chosen first should be those having - 
the highest benefit cost ratio. Similarly, some researchers, such as Bruce 
Davie.- are of the opinion that programs having a benefit ratio less than 
one should not be undertaken. In addition to Davie, Mr. Einar Hardiir-^ 
cautioned that the decision-maker may elect to consider additional criteria 
of a noneconomic nature in the decision-making process. 



1/ Davie, Bruce F. "Benefit/Cost Analysis of Vocational Education: a Survey." 
In Arnold Kotz (Ed.), Occupational Education; Planning and Prograirming . 
Volume Two. Menlo Park. Calif.: Stanford Research Institute. September, 
1967, Pp. 309-330. 

Davie. Bruce F. "Cost-benefit Analysis of Vocational Education: A Survey." 
^" Hearings Before The Ge neral Subcommittee on Education of the C onmittee 
on Education and Labor. Hous e of Representatives Ninetieth Congress. First 

Session, on H.R. 8525 and Related Bills. A Bill to Amend the Vocational 

Education Act of 1963, Part 1. Washington. D.C. : U.S. Government Printing 
Office. 1968. Pp. 105-117. 

2' Jardin, Einar. "Summary Guide for Effectiveness/Cost and Benefit/Cost 

Analyses of Vocational and Technical Education: A Report of the Conference. 
In Arnold Kotz (Ed.). Occupational Education: Planning and Progranming . 
Volume TWO. Menlo. Calif.: Stanford Research Institute, September. 1967. 
Pp. 379-386. * * 
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Benefit: cost ratio is more than unity for the programs of 
Distribution and Marketing, Home Economics, Office Occupations, Trade and 
Industry program, and Human Resources and Industrial Arts. For Cooperative 
Industry Education, Technical programs. Agriculture, and Health, benefit:cost 
ratios are less than unity. The reason that four programs have benefit :cost 
ratio less than unity is that only one year is being used as the source of 
benefit to the individual. However, if about two years are used, .hen 
benefit :cost ratio in almost all the programs will be more than unity. It 
may be noted that it is not realistic to use one or two years as source of 
benefits to individual as stated elsewhere. Generally, a vocational school 
graduate leaves the school when he is about 20 years old. Presently, the 
working life of an individual generally is up to the age of 65. This means 
that he has a working life of 45 years and thus the benefits to him as well 
as to the society will accrue over all these years. The future benefits, 
however, are discounted to give them a present value. 
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TABLE V-7 



RATIO OF BENEFIT TO COST BY PKOGRAMS 



Program 


Graduates 


Total 
Benefits 


Total 
Costs 


Unit 
Benefits 


Unit 
Costs 


Benefit 


Agriculture 




1,105,27U 


2,055,831 


2,28U 


k,2h0 


.5^:1 


Distribution 


8,690 


22,Ul5,826 


1,520,312 


2,579 


175 


lh:l 


Health 


723 


1,93^,672 


2,567,656 


2,676 


3,551 


• 75:1 


Home 














Economics 


2,310 


3,60»+,782 


3,178,350 


1,560 


1,376 


1.1:1 


Office 














Occupations 


U,oe3 


6,76U,070 


2,929,695 


1,681 


728 


2.3:1 


Trade and 














Industry- 


7,206 


15,266,636 


6,123,100 


2,118 


850 


2.5:1 


Cooperative 














Industry Education 


291^ 


732, 69U 


1,715,U68 


2,U92 


.5,835 


.42:1 


Technical 


371 


1,223,971 


1,965,556 


3,299 


5,298 


.62:1 



Human Resources, 
Industrial Arts 



2,038 5,U00,283 l,Ul8,837 2,650 



696 



3.8:1 
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MULTIPLIER EFFECTS OF BENEFITS 
FROM VOCATIONAL EDUCATION 

In an earlier section we have estimated the total benefits and 
benefits by programs from vocational education. These estimated benefits arc 
considered to be the direct benefits. These are the benefits which accrue 
only to an individual trainee himself and do not include all the benefits 
accruing to society at large. 

It has been estimated that total benefits to individual graduates 
from the vocational school program amounted to $58.4 million within 12 months 
of the graduates* employment. Using the multiplier effect it is estimated 
that total benefits accruing to the society at large amounted to $116.9 
million. This sum of $116.9 million includes both direct benefits and 
indirect benefits. The indirect benefits accrue to the society by the fact 
that each dollar of income accruing to a technical vocational graduate when 
spent on different goods and services creates another job and another dollar 
of income for the workers who are part of the labor force of Puerto Rico. 
This ratio of direct to indirect benefit of 1:1 is the standard ratio used 
by the Puerto Rico Planning Board and the Economic Development Administration 
in the estimation of income and jobs. The details of direct benefits and 
total social benefits including the mul^iplier effect are shown in Table V-8. 
It may be noted that the sum of $116.9 million represents 3.2 per cent of the 
1970 net income of Puerto Rico. 
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TABLE V-8 



TOTAL AS IMIT BENEFITS WITH !4ULTIPLIER EFFECT 



Without Multiplier 

Effect With Multiplier Effect Unit 

Social 

Unit Total Social Unit Social Benefit rCost 





Total Benefits 


Benefit 


Benefits 


Benefit 


Unit Cost 


Ratio 




(000 of $) 
(1) 


($) 
(2) 


(000 of $) 
(3) 




($) 
(5) 


(6) 


ri culture 


$ 1,105 


2,28U 


$ 2,210 


k,368 


k,2k0 


1.08:1 


jtribution 


22,Ul6 


2,579 


kk,832 


5,158 


175 


28:1 


ilth 


1,935 


2,676 


3,870 


5,352 


3,551 


1.5:1 


ne Economics 


3,605 


1,560 


7,210 


3,120 


1;376 


2.2:1 


fice Occupation 


6,76k 


1,681 


13,528 


3,362 


728 


k.6:l 


ade and Industry 


15,267 


2,118 


30, 53*^ 


U,236 


850 


5:1 


operative Industry 
Occupation 


733 


2,U92 


1,U66 


U,98U 


5,835 


.8U:1 


chnical 


1,22k 


3,299 


2,M48 


6,598 


5,298 


1.2U:1 


man Resources 
Industrial Arts 


3,kO0 


2,650 


10,800 


5,300 


696 


7.6:1 



$58,UU9 



$116,898 
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TOTAL SOCIAL BENEFITS AND 
UNIT COST RATIO 

Table V-8 provides the data on unit costs which vary from $175 in 
the case of a graduate of the Distribution program to $5,835 under the 
Cooperative Industry occupation program. The unit costs for other programs 
are given in Tabic V-8, which also provides the data on unit social benefits. 
The unit social benefits are defined as the summation of direct and indirect 
benefits, divided by the number of graduates. The unit social benefits varied 
from $3,120 in the case of Home Economics to $6,598 in the Technical progianu 
The unit social benefits for other programs are within this range. 

A comparison of ratio of unit social benefits to unit cost, is given 
in Column 6 of Table V-8. It may be seen from this table that the ratios are 
as high as 28:1 and as low as .84:1. It may be noted that it is only in the 
case of the Cooperative Industry occupation program that the ratio of benefit 
to cost is less than unity. In all other cases, the ratio of benefits to cost 
is higher than one and in the case of Distribution, Office Occupations, Trade 
and Industry and the program of Human Resources and Industrial Arts, the 
benefits ratio is significantly higher than one. Even in the case of the 
Agriculture program where wage rates are lower than in those occupations 
generally associated with urban economic and social activity, the ratio of 
unit social benefit to cost is higher than unity. It should be emphasized 
that these ratios are computed from benefits accruing over a period of only 
12 months of work. When computed over an individual's 45 working years, 
obviously, the benefits will be much higher than the cost. 

VALUE OF DISCOUNTED 
FUTURE BENEFITS 

While the costs are incurred presently, the benefits from voca- 
tional school programs accrue to an individual and the society over a number 



60 



of years. The problem exists in the need to express streams of future 
benefits to comparable present values. As a whole, both the individual and 
the society acting collectively place a higher value on present benefits 
than on future benefits, or on the present cost of future benefits. Students 
of economics have devoted considerable time and effort in determining the ap- 
propriate social time preference discount rate which could be applied in cost 
benefit analysis. While the problem has not been resolved to the sstisf ac- 
tion of all, one solution has been sought using an interest rate which an 
individual has to pay to borrow a certain amount of money from the commercial 
banking system. Some economists h ave felt that the discount interest rate 
should be equaj. to what the Government paid for its public debt, and others 
have argued for some combination of both the private rate of interest and the 
Government rate of interest. We have combined the private rate of interest 
and the public rate of interest and, therefore, have used an interest rate of 
7 per cent per year to discount benefits which will accrue in the future years. 

Benefits to the society and to an individual will accrue correspond- 
ingly to the wage rates for different occupations and skills. During the 
past five years, wage rates have been rising at the rate of 10 per cent per 
year. We assume that these wage rates will continue to increase at that rate 
over the next five years. Thus, an occupation receiving a wage of $1 ^.er hour 
in the current year will receive a benefit of $1.10 next year and $1.61 in the 
5th future year. 

Based on increase of wage rates and discount rates, we have developed 
an index of present value of discounted future benefits. This index is based 
on 10 per cent increase in wages and salaries per year and 7 per cent discount 
for reducing future benefits to present value. The index is given in Table V-10. 
Thus, based on these two variables of wages and discount rates we have arrrived 



TA13LE V-9 



WAGE RATES FOR VOCATIONAL AND NOMVOCATIONAL EDUCATION 
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Waf^e Per Hour 


Wage Per Hour 

At SOffo 
At SOfo ^ 20i 


10 jNon- 
Vi')cat'' iinal 
Educat ion 


Voc at i onal 
Educatioi 




(1) 


(2) 


(3) 


(M 




Agriculture 


$0.95 


$0.57 


$0.77 


ai.ofo 


19.0^ 


Distribution 


1.67 


1.00 


1.20 


71.9 


28.1 


flealth 


1.60 


0.96 


i.l6 


72.5 


27.5 


l{o\ne Economics 


1.20 


0.72 


0.92 


76.7 


23.3 


Office Occupation 


2.0C 


1.20 


1.1*0 


70.0 


30.0 


Trade and Industry 


1.75 


1.05 


n.25 


71.1+ 


23.6 


Cooperative Industry 












Occupation 


1.50 


0.90 


1.10 


73.3 


26.7 


Techni al 


1.50 


0.90 


1.10 


73.3 


26.7 


HiJiinan Resources 












Industrial Arts 


1.1+0 


0.81+ 


I.OI+ 


71+.3 


25.7 



NOTES: 

^ Column (1) corresponds to wage rate approxiraatinf^ t*^.e related occupation. 

— / Coliamns (2) and (3) are based on the following assiamptions : 

a) That an apprentice is paid about 60f^ of standard minimiam wages and 
he receives an increment of $.10 every three months. We assiime 
it would be fair to use $,20 per hour of increment of wages. The 
date was obtained from the Department of Labor. 

3/ Column {k) is obtained from columns (3) and (l) and coliamn (5) by simple 
deduction, that 100.0^ minus column (3) 

Source: Basic data was obtained from the Department of Labor. 
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at the conclusion that the index for next year will be 102.9 and in the 
graduate's 6th year 6f work the index will be 115.3. 

TABLE V-10 

INDEX OF PRESENT VALUE OF DISCOUNTED mURE BENEFITS 

Growth in Discounted Future Present Value 

Wages and Benefits at of Discounted 

Salaries (10.1%) 7% Per Year Future Benefits 
Index Index 

2nd year no.i 93,5 ^^2.9 

3"^** y""^ 121.2 87.3 105.8 

""^^ y""^ 133.5 81.6 108.^ 

5th year 145.9 75.3 112.1 

6th year 161.7 7^ 3 115.3 

5 /545.0 
109.0 

The index developed in Table V-10 has been used to estimate the 
present value of discounted future five-year benefits. The results are shown 
in Column 1 of Table V-11. It can be seen from the table that the benefits 
amounted to $42^557 in the case of the Technical program, as compared to 
$20,520 in the case of the Home Economics program. 

The same index has been used to estimate six-year benefits, at- 
tributable to vocational education. As shown in Table V-11, Column 2, such 
benefits range from $11,363 in the case of Technical to $4,781 for Home 
Economics, with benefits for other programs falling within the range of these 
two programs. 

Ratios of total social unit benefits to unit costs are shown in 
Column 4 of Table V-11. Column 4 shows a range of ratios of 190.1:1 to 5.5:1. 
In the case of the Distribution program i^ is again quite clear that this 
program is the most effective one, due mainly to low unit costs. The same 
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was the case with the program on Human Resources and Industrial Arts. On the 
other hand, due to high unit costs in the programs of Cooperative Industry 
Occupation and Agriculture, the benefit: cost ratio was low. 

Column 5 of Table V-11 provides discounted benefitrcost ratios of 
benefits attributable to vocational education. Ratios were low in 
Agriculture, Cooperative Indus tiy Occupation and Health programs. On the 
other hand, ratios were quite favorable in the case of Distribution and Hvsasn 
Resources and Industrial Arts programs. 

TABLE V-11 



Present V^lue of O/ five 
Future Year Social Benefits 



Ratio 





Gross 


Attributed to 
Vocational Education 


Unit Cost 


(1):(3) 


(2):(3) 
(5) 




(1) 


(2; 


(3) 




Agriculture 




5,598 


k,2kO 


6.9:1 


1.3:1 


Distribution 


33,269 


9,3^*8 


175 


190.1:1 


33.h:l 


Health 


3l*,520 


9,1*93 


3,551 


9.7:1 


2.7:1 


Home Economics 


20,520 


'*,78l 


1,376 


llf.9:l 


3.5:1 


Office Occupation 


21,685 


6,50U 


728 


29.8:1 


3.9:1 


Trade and Industry- 


27,322 


7,8lU 


850 


32.1:1 


9.2:1 


Cooperative Industry 
Occupation 


32,lU7 


8,58U 


5,835 


5.5:1 


1.5:1 


Technical 


'+2,557 


11,363 


5,298 


8.0:1 


2.1:1 


Human Resources 
Industrial Arts 


3'*,185 


8,785 


696 


U9.1:l 


12.6:1 
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GOVERNMENT REVENUES AND 
VOCATIONAL EDUCATION 

Vocational education programs help a person to find a job which 
otherwise might not be available to him. When there is a scarcity of trained 
personnel, vocational education programs help to fill the need. In both 
cases, vocational education programs increase the benefits to the economy 
of the society of Puerto Rico. 

Elsewhere, we have estimated that vocational education programs 
directly created benefits of $58.4 million. As explained before, these 
benefits, with the multiplier effect, increased to $116.9 million. It is 
the income which is subject to the Commonwealth's system of taxes. The system 
of taxes of the Government of Puerto Rico includes taxes such as: personal 
income tax, corporate tax, property fax, excise tax, licenses, etc. In ad- 
dition, the Federal Government imposes a number of taxes on imports in 
Puerto Rico which are reimbursed to the Government of Puerto Rico. 

It has been estimated by the Department of the Treasury of the 
Commonwealth of Puerto Rico that different income brackets pay different 
rates of taxes, the details of which are given in Table V-12. 

If we assume that the $116.9 million of benefits bear the burden 
of an average 14 per cent tax rate, then Government revenues amount to $16.4 
million. Elsewhere, we have estimated that the Department of Education spent 
$23.5 million on vocational education in 1969-70. This means that the 
Government of Puerto Rico received 69.8 per cent of the vocational school 
expenditures in the form of tax and nontax revenues. Thus, within a period of 
17 months of graduation the Government of Puerto Rico received back from the 
salaries of the vocational schools* 1969-70 graduates the entire amount 
expended for their training program* 
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TABLE V-13 



A CaiPARISON OF VOCATIONAL 


PROGIW'I EXPErrOT'niRE 




















($000) 
Vocational Program 
Expenditures 
1969-70 


Government 
Revenues in 
12 months 


(?) as 
of (1 








(2) 




Agriculture 




$ 2,057 


$ 309 


15.0^ 


Distribution 




1,520 


6,276 


U12.8 


Healtri 




2,568 


5U2 




Home Economics 




3A78 


1 OOQ 


Ji* ( 


Office Occupation 




2,930 


1,89U 


6k.6 


Trade and Industry 




6,123 


U,275 


69.8 


Cooperation Industry 
Occupation 




1,715 


205 


11.9 


Technical 




1,966 


3»^3 


17. U 


Human Resources Industrial Arts 
Total 


$23,476 


1,512 
$16,365 


106.5 
69.7% 
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By programs, however, the results appear to be different. Among 
the nine programs analyzed in the study, there were two programs - Office 
Occupations and Trade and Industry - whose percentages of revenues to costs 
approximated the overall average. The other seven programs were not very 
close to the overall percentage. The program of Distribution brought a 
return of more than four times the costs incurred by the Government. 
Similarly, the program of Human Resources and Industrial Arts brought a 
rate of return of over 100 per cent to the Government of Puerto Rico in the 
form of tax and nontax revenues. But the programs of Agriculture, Cooperative 
Industries occupations. Health and Technical brought revenues which were in 
the range of 11.9 per cent for Cooperative Industry and 31.7 per cent for 
Home Economics. The details of Government revenues by programs are shown in 
Table V-13. 
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INDIVIDUAL BENEFITS 
AND TAX REVENUES 

As shovm in Table V-14, the benefits accruing to individuals under 
different programs vary sharply. On the one hand, the Technical program 
brought to an average student a return of approximately $3,300, while the 
program of Home Economics brought to an individual a return of only $1,560. 
These incomes, as stated previously, are subject to different effective tax 
rates. It has been estimated by the Commonwealth Department of the Treasury 
that incomes below $2,000 pay an effective tax rate of 11.4 per cent; incomes 
in the range of $2,000 to $2,999 pay an effecti'^ tax rate of 9.7 per cent, 
and incomes of $3,000 to $3,999 pay an effective tax rate of 12.4 per cent. 
In the second column of Table V-14, the effective rates are shown for each 
program. When the effective tax rates are applied to individual inconies 
corresponding to different programs, we obtain taxes paid by individuals. 
These taxes are shown in Column 5 of Table V-14. The taxes paid by a student 
from a Technical program amounted to $409, as compared to $178 in the case of 
a student from a Home Economics program. Column 5 of Table V-14 should be 
seen with a view to determining the taxes paid by graduates under different 
programs. 

BENEFITS ATTRIBUTABLE TO VOCATIONAL 
EDUCATION AND GOVERNMENT REVENUES 

Elsewhere, we have shown that no benefits accruing to an individual 

due to vocational education are less than the total benefits accruing to 

an individual without vocational education. By this we mean that only those 

benefits are attributed to vocational education which a graduate would not 

be able to receive without it. Such benefits would generally ac an 

individual over his lifetime, since generally » a vocational school graduate 

leaves the school system at the age of 20 and continues to work up to the age 

of 65. This means that most likely the benefits would accrue to him over the 
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period of his working life of 45 years. While we have not estimated in the 
study the benefits accruing to an -• idividual over his lifetime, we have 
estimated the present value of benefits accruing to an individual over a period 
of five future years. Tuese benefits are shown in Column 3 of Table V-14. The 
benefits differ from $11,363 to $4,781. For other programs, net benefits 
may be. seen in Column 3 of Table V-14 also. Effective tax rates applicable 
to these incomes are shown in Column 2 of Table V-14. To obtain the 
Government revenues over a period of six years, we apply the data given in 
Column 3 by the effective rate given in Column 2. Column 6 of the Table 
shows that the Government would receive from such incomes to individuals, 
revenues in the range of $543 for a student in the Agriculture program and 
$1,409 for a student in the Technical program. Further details of revenues 
are shown in Table V-14. 

OTHER BENEFITS FROM VOCATIONAL 
EDUCATION PROGRAMS 

In the previous sections we have discussed benefits emerging from 
vocational education in the form of increased wages and salaries. Not only 
do salaries and wages increase but more jobs are also available. Likewise, 
availability of skilled labor is a very significant incentive for manufactur- 
ing plants to locate in Puerto Rico. 

Vocational education increases the gross product of Puerto Rico, 
Increased salaries and wages through the multiplier effect increases the 
demand for goods and services, the supply of which requires more investment, 
employment of workers and social infrastructure, 

A trained labor force increases productivity, reduces capital 
expenditures, and increases returns on investment. Higher profitability 
is one of the most effective stimulants for investment. 
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Increases in salaries, wages and gross product raises tax and non- 
tax revenues substantially. Also, vocational education improves skills and 
job opportunities and it keeps the young people from idling in the stree s. 
A significant number of crimes, particularly of Type II are committed in 
Puerto Rico by young people who are neither employed nor attending schods. 
Each crime committed requires deputation of police resources, patrolling, 
investigation, apprehension, appearance in court and escort to jail; each 
requires the time of courts and jail staff; and each crime may cost the 
Government thousands of dollars additionally through loss of worKing time to 
a private citizen (i.e., the victim of the crime). To the extent vocational 
education provides employment to young people otherwise unemployed, it reduces 
Government expenditures and improves the quality of services that can be made 
available to the public. 

Higher wages and salaries tend to reduce dependency on the 
Government for services such as health, housing, and welfare. Quantification 
of affected services is difficult at this stage of knowledge; nevertheless, 
it is quite obvious that people with incomes would be less inclined to seek 
Government assistance than people without incomes. 

Higher wages and salaries could help improve family stability, 
improve physical health and nutrition, reduce sickness, hospitalization and 
thus absences from jobs. These familiar, economic and social improvements 
should markedly affect mental attitude, morale and aspirations and ultimately 
lead to more harmonious community relations. Advantages of these social 
developments to the children of vocational school graduates, should be 
significant 9 indeed. 
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LIMITATIONS OF COST 
BENEFIT ANALYSIS 

One of the major limitations in cost benefit analysis is that the 
available cost data are highly inadequate. This inadequacy has been found not 
only in Puerto Rico but elsewhere as well. Studies conducted by Jacob Kaufman 
and Richard Dueker have concluded that the variable cost data does not readily 
lend itself to coherent analysis and that cost data pertaining to vocational 
education is not adequate for rigorous analytic and evaluative purposes. In 
addition to the inadequacy of cost data, there are difficulties in estimating 
the effects of training for a particular program. The effects of training 
and output variables cannot be estimated quantitatively with a great deal of 
accuracy unless a control design is used in the analysis. The best design is 
to compare the output variables of training with those of comparable non- 
training. However, to create this type of control group is a difficult 
proposition since different trainees have different social and demographic 
characteristics, different values, moti'ations, and other characteristics 
affecting their salable market experience after completion of a vocational 
education program. 

Also, it should be noted that there are a number of benefits which 
cannot be measured in returns, and thus will have to be analyzed 
qualitatively which, of course, will be influenced very heavily by the varied 
judgment of the analyst. Even the comparison of benefits among different 
individuals assunies that different individuals draw (^qual oenefits from a 
dollar of earnings. In the theory of economics this proposition is not 
generally accepted. It is said that a person without any income will cherish 
an earning of $1 much more than a person with an income of $5,000 per year. 

Furthermore, it is pointed out that the vocational school programs 
not only benefit the community which prepares the graduates but also the 
community which eventually receives them as workers. Thus, if a number of 
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graduates from the vocational school program leave Puerto Rico in order to 
work in other cities of the United States, their social >-nefit effect is 
lost in Puerto Rico, particularly when there are shortages among skille 1 
workers. However, it cannot be denied that when there is unemployment tn a 
particular skill such an out -migration can benefit the society of Puerto Rico 
in the form of reduced welfare payments and increased incomes to society, 
since the migrants tend to send part of their incomes back home to their 
families in what is described as transfer payments. 
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VI - COST BENEFIT ANALYSIS OF SELECTTD OCCUPATIONS 



The Departirnnt of Education offers hundreds of courses in sub- 
programs of the vocational education program. A course or a nucleus of courses 
is required for a trainee to erter a particular trade or occupation. Tliis 
section of the report relates to specific courses to specific occupations, 
matches costs of specific courses to benefits of specific occupations, and 
analyzes ratios of unit costs to unit benefits. 

Since there are hundreds of courses given to prepare trainees for 
hundreds of occupations, it would be impossible to prepare meaningful analysis 
of costs of all the courses or benefits of all occupations. Thus, in this 
study, 19 selected occupations have been analyzed. 

In the selectj.on of occupations, 35 occupations were idenfitied at 
random from total occupations offered by the Vocational Education Program. 
The randomly selected occupations wei^ reduced to 19 occupations with the 
help of the following factors: 

1. Occupations related to a large number of courses; 

Significant demand for occupations in developing Puerto Rican 

economy ; and 

3. Different occupations have varying number of graduates. 

The following occupations are analyzed in detail: 
Occupaci m Title 

Draftsman 

Medical Assistant 

Electronic Technician 

Floral Designer 

Programm«='r Engineer Scientist 

Secretary 



i 
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Stenographer 
Clerk Typist 
Bookkeeper II 
Baker 

Cosmetologist 

Fanner General 

Auto Mechanics 

Cabinet Maker 

T.V. Service Repairman 

Dressmaker 

Electrician 

Carpenter 

Plumber 

Matching of courses with benefits is shown in Table VI-1 columns 
(1) and (2). The table provides data on enrollment, dropouts and graduates 
by courses and occupations. For the selected courses-occupations, it may be 
seen that tb. enrollment varied from 13 to 4,096 and number of graduates 
varied from 1 to 1,923. Benefits from occupations were in the ran^^i of 
$2,001 - $3,006,000 and costs courses were in the range of $51,000 - 
$3,285,000. Variations in course size or occupation should provide some 
explanation on cost economies of scale. 

Table VI''* and Table VI-2 provide dat^ on unit benefits, unit costs 
and ratio of benefit to cost. Average unit (graduate) benefit varied from 
$639 for a farm worker to $5,317 for an engineering and scientific programmer, . 
It may be noted that unit benefit is derived by dividing total benefits by 
the number of graduates b> occupations. Total benefits are derived by sum- 
mation of benefits accruing to full-time employed and part-time employed. 
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Of course, a number of graduates were unemployad. Thus, unit benefit is not 
equal to earnings of either full-time employed or part-time employed. It is 
equal to : 

Unit b enefit — Total benefits number of graduates 

Total benefits = Full-time employed benefits / part-time 
employed benefits 

Full-time employed benefit = Hourly wage rate x 2,080 x 

number of graduates full-ti.»ie 
employed 

Part-time employed benefit = Hourly wage rate x 1,040 x 

number of graduates part-time 
employed 

Number of graduates = Fui?-time employed / part -time enployed 

/ unemployed 

Table VI-2 also provides data on unit cost. Unit cost among the 
selected 19 occupations varies from $462 to $52,225. Unit cost in clerk 
typist occupations with 1,923 graduates was $479, and the unit cost for 
floral designer with one graduate was $52,225. Very exhorbitant cost for a 
floral desig..-ir emerges because the methodology used in the report is biased 
toward number of graduates, rather than total enrollment. However, if enroll- 
ment is used as denominator to determine unit cost, even then the cost for a 
floral designer is high at $4,017. 

The unit costs of training were above average for the occupations 
of auto-mechanic, farm general, electronic technician, carpenter, 
cosmetologist, baker, and medical assistant. On the other hand, unit costs 
were significantly low for the occupations of secretary, stenographer, clerk 
typist, bookkeeper II, dressmaker and electrician. 

The unit costs of providing training for a number of occupations 
is high due to: (1) small number of graduates (e.g., electronic technician, 
floral designer, engineering programmer and T.V. service repairman); (2) too 
many schools offering the /same course with a small number of graduates from 
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UNIT BMNEFITS, UTJIT COST, AHD BJCNI-IFIT TO COL.T RATIO BY 
SELi'CTHD OCCUPATIONS 



OccmDat ion 


Ul '^U Url U S 


Total 

(Dollars ) 


Total 

U OC GS 

(^ollars) 


Unit 
(Dollars 


Unit 

Cost.s Punefit: 
) (Dollars) 


Draftsman 


276 




281,000 


1,895 


1,018 


1.8:1 


Medical Assistant 


56 


1U5,!05 


129,881 


2,597 


2,319 


1.1:1 


Electronic Technician 


58 


196,337 


327,1^33 


3,385 


5,645 


.6:1 


Floral Designer 


1 


2,276 


52,225 


2,276 


52,225 


.04:1 


Programmer Engineer 

5^f*i pnti 




lU3,57Q 


61.398 


5.317 


2,274 


2.3:1 


lJ X« X \t wLX J 


7'>1 


1.703.822 


535.000 


2,268 


712 


3.2:1 








33?,UUU 


X , DOU 


599 


2.8:1 


Clerk Typist 


1,923 


3,006,20l^ 


921,000 


1,563 


U79 


3.3:1 


Bookkeeper II 


6l»2 


1,059,1^85 


368,386 


1,650 


574 


2.8:1 


Baker 


289 


U37,82^ 


8U8,000 


1,515 


2,934 


.5:1 


Cosmetologist 


238 


469,208 


858,000 


1,971 


3,605 


.5:1 


Farmer General 


232 


1U8,268 


1,619,000 


639 


6,978 


.09:1 


Auto Mechanic 


U68 


9^1,291 


3,285,005 


2,011 


7,019 


.28:1 


Cabinet Maker 


396 


986, 2 OU 


8U5,6l6 


2,516 


2,157 


1.2:1 


T.V. Service 
Repairman 


168 


3UU,6lU 


1^1^9,779 


2,051 


2,677 


.76:1 


Dressmaker 


198 


237,768 


193,058 


1,201 


975 


1.2:1 


Electrician ^ 


U68 


91^1,603 


216,000 


2,012 


462 


4.3:1 


Carpenter 


U76 


1,380,U80 


1,^92, iXX) 


2,900 


4,185 


.69-1 


Plumber 


313 


553,328 


^93,673 


1,768 


1,577 


1.1:1 
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'CABLE VT-2 



BENEFIT TO COST RATJ'O BY CEIi':CTKO OCCUPATTONS 



(From ifl qhest to ^jowest) 



Occupation 



Electrician 
Clerk typist 
Secretary 
Bookkeeper II 
Stenographer 

Programmer Engineering Scientist 

Draftsman 

Dressmaker 

Cabinet Maker 

Pluunber 

Midical Assistant 
T.V. Service Repairman 
Carpenter 

Electronic Technician 

Cosmetologist 

Baker 

Auto Fvlechanic 
Fanner General 
Floral Designer 
Service Clerk 



Benefit to 
Cost ^\atio 

It. 3-1" 
3.3-1 

3.2- 1 
2.8-1 
2.8-1 

2.3- 1 
1.8-1 
1.2-1 
1.2-1 
1.1-1 
1.1-1 
.76-1 
.69-1 
.6-1 
.5-1 
.5-1 
.28-1 
.09-1 

.Oh-l 
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each school (e.g., medical assistants, cosmetologists, farm genernl, auto- 
mechanics, cabinet maker, T.V. service repairman); (3) the original invest- 
ment is high (e.g., medical assistant, electronic technician, floral designer, 
engineering and scientific programmer, cabinet maker, T.V. service repairman); 
and (4) administrative costs are high (e.g., electronic technicians, engine- 
ering and scientific programmer, baker, dressmaker, etc.). 

Tlie unit benefit cost ratio equals the present value of benefits 
divided by the costs. The general rule in benefit :cost ratio evaluation is 
that when the benefit :cost ratio exceeds unity, the corresponding occupation 
is economically superior to an alternative occupation with a lower benefit: 
cost ratio. From purely economic efficiency criteria,. in times of scarcity 
of funds the occupations or programs chosen for a necessary action are those 
having the lowest benefit: cost ratios. In times of program expansions, the 
occupations chosen for necessary action should be those having the highest 
benefit:cost ratios. There is no doubt, however, that the decision maker 
would almost certainly consider additional criteria of a noneconomic nature in 
the decision making process. The 19 occupations, listed from the highest to 
the lowest benefit: cost ratio, are given in Table 3. 

The benefit : cost ratios calculated in this section are for individual 
participants in the vocational education program. The benefits to the sotlety 
in general and the Government have not been calculated for the pt^rposes in 
this section since the benefits to society and Govemment are of macro nature 
and must cover the total universe of occupations rather than selected 
occupations. 

Each of the 19 occupations is analyzed in the following pages. 
It may be noted that for general demand analysis, we consulted the Social 
Services Research Center study on Puerto Rico's Present and Prosr><2ctive 
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Technical. Skilled and Clerical Manpower r^nd Training Needs, Vol. 1. nnd for 
scope of training for each occupation we consulted the Dictionary of 
Occupational Titles. 1965. Vol. I, of the U.S. Department of Labor. 



BRIEF ANALYSIS OF 

SELECTED OCCUPATIONS 

Draftsman 



For the occupation of draftsman, the ratio of benefit to cost is more 
than unity. Annual unit benefit is estimated at $1,895, unit cost $1,018 and 
ratio of benefit:cost 1.8:1. 

The work of a draftsman is to prepare from sketches, notes, specifica- 
tions, or instructions, complete or partial drawings using established drafts- 
man standards. A draftsman can specialize ir various fields, namely: 
architectural, engineering, construction, structural, electrical or mechanical. 

In 1968 the supply of draftsmen did not meet the demand. We not., that 
a scarcity of trained personnel is more noticeable when the talent we refer 
to is of a specialized nature. 

The figures prepared by the Social Science Research Center show the 
demand for draftsmen in 1968, 1970 and 1975: 

Total ein)loyinent as of September, 1968 3,564 
Anticipated employment in 1975 4,748 
Anticipated change 1^134 33.2Z change 

Average Anticipated Additional Ennloynent 
for 1970 

Of the total cost, direct cost constitutes 34 per cent, indirect 
cost 59 per cent and overhead 7 per cent. 

Direct cost $ 94,000 

Indi ct cpst 165,000 
0^^^^^^^^ 19.000 



The cost of $1,018 for training a draftsman is considerably lower 

than for most selected occupations, for the following reasons: 

. low investment in equipment per student 

. learning is not dependent on the instructor but on 
the skill of the student, therefore, larger groups 
can be taught with less supervision 

. depreciation of equipment is minimal and its expected 
life duration is longer 

. administration expense is lower than for a number of 
other occupations 

. a large percentage of the graduates arct employed full- 
time in the labor force 



Medical Assistant 

For the occupation of medical assistant, annual benefit was more 
-han unity - 1.1;1, with $2,597 as unit benefit and $2,319 as unit cost. 

A medical assistant aids a doctor in nontechnical or routine work. 
His duties include: 

. preparing the patient for doctdr*s examination; 

. taking tenq>erature, weight, height, pulse, respira- 
tion and blood pressure and other minor test as 
directed by the doctor; 

. collecting and observing specimens for laboratory 
tests ; 

. performing emergency treatments if necessary; 

• assisting the doctor with examinations, treatments, 
etc. ; 

• maintaining charts and files of patients; 

• acting as receptionist and secretary of the doctor's 
office or unit in the hospital. 

The necessity for this type of personnel stems basically from two 

sources: 

• doctors completing their studies and opening private 
offices; 
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. new hospitals opening or augmenting their services 
or capacity. 

It may be noted that the number of graduates average about 2.7 per 
course offered, lliat is, in order to graduate 56 n^?dical assistants in 1970, 
the Vocational Education Program offered 21 courses throughout the Island for 
a total cost of $129,881 or an average unit cost of about $2,319 per graduate. 

This average unit cost is mainly composed of salaries, which account 
for about 38 per cent of total cost; buildings and improvements, which account 
for 11 per cent; and equipment, furniture and fixtures which account for 22 per 
cent. 

The high cost and short life expectancy of such equipment are the 
key factors which make training costs high in this occupation. However, the 
benefit cost rat\o is not correspondingly aff*?cted since the earnings per 
hour are high and the rate of employment is considerably higher than in most 
occupations analyzed. 

Electronic Technician 

The ratio of benefits to cost for thr occupation of electronic 
technician is below unity. The unit benefit is estimated at $3,385, the unit 
cost is estimated at $5,645, and the benefitrcost ratio is 0.6:1. Although the 
ratio of benefit to cost of this occupation is lower than unity on the basis 
of one-year benefits, the ratio would be greater than unity if more than one 
year of benalits were taken into account. Since the working life of a trainee 
is probably between 40-45 years, the actual benefits will be much larger than 
indicated in these estimates* 

One of the reasons fur benefit rcos^ rotio being less than unity is 
that equipment costs for this type of training are very high, as are the 
maintenance costs* Moreover, obsolescence of equipment is probably greater • 
than in most of the other courses, with perhaps a few exceptions such as the 
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engineering and scientific programmer, a program which is similar in nature 
to that of electronic technician* 

The employment rate among graduates of the electronic technician 
program is one of the highest. Of the 58 graduates completing the program in 
1969-70, 91 per cent had full-time or part-time jobs within the six months of 
leaving school. 

An electronic technician is taught the behavior and use of the 
electron, the results of pi'oducing and controlling electrons, and the unique 
properties of electrons. He is familiar with the science that deals with 
electronic action in vacuumr and gases and with the use of vacuum tubes, 
transistors and photoelectric cells. The training offered is designed for a 
student with 10 years' schooling although with no previous academic knowledge 
of electronics or advanced physics. 

Tnerefore, the course is designed to teach the fundamentals of 
electronics leaving any field ol specialization to post-higjh school studies. 

Floral Designer 

The course of floral design provides the student with the skills 
necessary to prepare floral arrangements with natural or artificial flowers. 
The formal education required for a floral designer to join the labor force 
is completion of hi^ school. 

From the eight courses given for the occupation of floral designer, 
there was only one graduate out of 13 students enrolled. If this graduate 
were to go to the labor force to obtain a full-time job, he would earn ap- 
proximately $2,300 per year. The same graduate costs the Vocational Education 
Program approximately $42,200, * creating the lowest benefit :cost ratio 
determined in this study* 



We estimated that the breal>-even point for unit cQSt to unit benefit 

would be 24 graduates. Tlierefore, to improve the situation of .Mis course, 

we suggest that: 

. more students be enrolled in this occupational 
course; and that 

. fewer courses be offered in order to reduce the 
cost by graduate. 

Engineering and Scientific Programmer 

Ratio of benefit :cost for this occupation was more than unity - 
2.3:1, signifying that for every dollar of cost, the annual benefit was $2.30. 

The training for this occupation is expensive. Its unit cost is 
$2,274, the tenth highest in the sample taken. However, the employment rate 
of 85 per cent plus a high rate of income per hour ($3.00) are the main 
reasons for a low cost:benefit ratio. In this occupation initial earnings are 
high and salary increcises are rapid, provided the graduate. had access to 
retraining, which in most cases is provided by the employer. 

The follov7-up study of 1969 shows that out of 27 graduates, 22 were 
full-time employed and one was part-time employed; that is, 81 per cent were 
employed full-time, and 4 per cent employed part-time. However, this combined 
85 per cent does not include those who continued their studies. We estimate 
the unemployment rate for this occupation as probably very low. 

An engineering and scientific programmer converts scientific, engine- 
ering, other technical problems and formulations into a format processable 
by computer; resolves symbolic formulations, prepares logical flowcharts 
and block diagrams, and encodes resolvent equations for processing by ap- 
plication of advanced mathematics, such as differential equations and 
numerical analysis, and understanding of computer capacities and limitations; 
resolves problems of intent inaccuracy or feasibility of computer processing; 
learns how to operate computers, how to analyze and correct programming and 
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coding errors, and reviews results of computer runs to determine necessity 
for modifications and reruns. This person must be thoroughly trained in the 
area of data processing and computer utilization. 
Secretary 

One of the most important occupations under the OTfice Education 
programs is that of secretary. The ratio of bene fit: cose for this occupation 
is estimated at 3.2:1. Hie cost of training a secretary is low at $712, of 
which 75 per cent is for salaries. The direct benefit to a graduate of this 
program is estimated on the average at $2,268. 

A secretary trained in the Vocational Education Irogram is supposed 
to be capable of performing the following duties: 

a. schedules appointments for employer, gives informa- 
tion to callers, and generally relieves officials 
of clerical work and mnor administrative and 
business details; 

b. reads and routes incoming mail; 

c. locates and attaches appropriate file to correspon- 
dence to be answered by employer, takes dictation 

in shorthand or on stcnotype machine and transcribes 
notes on typewriter or transcribes from voice 
recordings, composes and types routine correspondence; 

d. files correspondence and other records; 

e. answers telephone and gives appropriate information, 
routes calls to appropriate officials and places 
outgoing calls; 

f. greets visitors, ascertains nature of business and 
conducts visitors to employer or appropriate person; 

g. comp: es and types statistical reports. 

From the follow-up studies and demand analysis, it appears that the 
present program in terms of numbers is adequate. However, there might be a 
need for the diversification of secretarial skills so that specialized 
training can be provided for legal and medical secretaries. 



Stenographe r 

Another significant occupation under the program of Office of 
Education is that of stenographer. The ratio of b^^nefit to cost is high at 
2.8:1, whereas, the cost of training is low. The direct benefit is somewhat 
lower than that of the secretarial occupation. 

The work of a stenographer is to take dictation i ihorthand of 
correspondence, reports, and other matters, and transcribe the dictated 
materic^J . She performs a variety of clerical duties, except when working in 
a stenographic pool, and i^iay transcribe material from sound recordings. 

The benefit: cost ratio in this occupation is high due to: 

a. very low investirent in equipment necessary to train 
students, especially when this equipment has a long 
life of about fifteen years, and 

b. the number of graduates is significantly high. 
Clerk Typist 

Because the training cost of an average clerk typist is low, the 
ratio of benefit to cost is high at 3.1:1, the cost being $479 and benefit 
$1,563. 

The clerk typist occupation was taught in 104 schools throughout 
the Island. These 104 schools graduated 1,923 students for an approximate 
average of 18 students per course. We estimate that a higher number of 
students can be enrolled in each one of these courses, so as to graduate a 
larger number of students with fewer courses. Thus, the salary expenses 
incurred for these courses would go down, further lowering the unit cost. 

Due to the large number of graduates, the ratio of unit cost to 
benefit represents the second highest in the sample taken. There is a very 
low investment in equipment, which can be used for two other occupations as 
well - secretary and stenographer. Clerk typist, secretary and steno-* 
grapher rank 2, 3 and 4 in the benefit :cost ratio in the sample taken. 
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Bcokkeepcr I I 

Once again, due to lov cost, the ratio of benefit to cost is hi^. 
For every dollar of cost there is an annual return of $2.80. Investment in 
equipment is low and the number of graduates per course offered is relatively 
^TiiglT.' flany of the students enrolled use it as a preparatory course for a 
university education. 

Tlie bookkeeper is trained to keep a set of financial records. The 
course teaches how to keep records of the financial transactions of different 
types of establishments; how to verify anc enter details of transactions in 
chronological order such as sales slips, invoices, check stubs, inventory 
records, and requisitions; how to summarize detail end separate ledgers using 
adding machines and/or bookkeeping machines and transfer data to the general 
ledger; how to balance books and compile records to show statistics SMch as 
cash receipts and expenditures, accounts payable and receivable, profit and 
loss, and other items pertinent to the operation of business. 

Baker 

Because hourly wage rates are low in this occupation and cost of 
training is high^ the benefit :cost ratio is low at 0.5:1. The unit benefit 
is estimated at SI ,515 and unit cost at $2,934. 

In the training of a baker the cost of equipment is high, which is 
supplemented by the need for materials and supplies for training purposes. 
Another factor for hi^ cost is that 289 baker graduates are trained in 27 
schools, or 11 graduates per school. Such a dispersal might be affecting 
the economies of scale. 

A very significant reason for low benefit :cost ratio, as mentioned 
before, is that wage rates in this industry are low. The wage rates are low 
because the productivity is low. Productivity depends heavily on the capital 



structjre, skills of workers, the relationship between capacity and production, 
and the size of operations. The factors related to capital and organization 
probably do not lend themselves to high productivity, 

A vocational education student is taught how to mix and bake 
ingredients following recipes and how to produce breads, pastries nad other 
baked goods. He is taught how to measure flour, sugar, shortening and other 
ingredients for batters, fillings, and icings, using scale and graduated 
containers. Among his duties he has to dump ingredients into mixing machine 
bowls or steam kettles to or cook them according to specifications; roll, 
cup and shape to form sweet rolls, pie crust, tarts, cookies, and related 
products preparatory to baking; place dou^ in pans, molds, or on sheets and 
bake in oven or in grills. 

Usually, a student graduated from a vocational course does not enter 
the labor force as a full-fledged pastry man or baker, but undergoes a short 
on-the-job training in order to get acquainted with the local kitchen 
facilities which he will be utilizing. However, since most students are very 
well prepared, they can undertake the responsibilities of a baker within a 
relatively short time. 

Bakers may specialize as biscuit bakers, bread bakers, cake bakers, 
doughnut bakers, as well as cake decorators and pastry men. Some of these 
specializations are already included in the curriculum of the Vocational 
Education Program to train hi^ school students. 

Cosmetologist 

Ratio of benefit to cost is low, due mainly to high cost of training. 
Benefit :co8t ratio was 0.5:1, will benefit to an average graduate of $1,971 
and unit cost of $3,605. One of the factors contributing to the hi^ cost was 
that number of students graduating per school was low at 7. 



The cosmetology course prepares a student to provide beauty rvices 
for customers. The services taught are the following: (a) suggest hairstyles 
according to physical features of patron and current styles, or determine a 
hairstyle from the instruction of patron; (b) style hair by cutting, trinning, 
and tapering, using clipper, scissor and razor; (c) shampoo hair and scalp 
with water, liquid soap, dry powder or egg» and rinse hair with vinegar, 
water, lemon, or prepared rinses; (d) apply water or waving solutions to hair 
and set hair on rollers, in pin curls or in finger wages; (e) apply bleach, 
dye, or tint using hands or cotton pads to color customers* hair, first ap-^ 
plying solution to portion of customers skin to determine if customer io al- 
lergic to solution; (f) suggest cosmetics for conditions such as dry or oily 
skin; (g) apply lotions and creams to customer's face and neck to soften skin 
and lubricate tissues; (h) massage skull and give other hair and scalp 
conditioning treatments for hygienic or remedial purposes; (i) perform other 
beauty services, such as massaging face or nedt, shaping and coloring eye- 
brows, or eyr: lashes, removing unwanted hair, applying solutions that 
straighten hair or retain curls or waves in hair, and waving or curling hair; 
(j) dean, shape and polish fiugemails and toenails. Areas of specializa- 
tion are very frequent in this occupation. 

In the great majority of cases, the cosmetologists are self-employed. 
A very minimal percentage of the labor force en^loyed in cosmetology is 
employed by the big beauty salons. It is almost customary that once the 
person has taken the course in cosmetology, he or she will open his own 
beauty salon. The original investmnt necessary to be self-employed in this 
occupation is not significantly high. That is, one of the rooms of the 
cosmetologist's house is utilized as the beauty parlor or beauty salon and 
the rest of th^ house is where the person lives. Out of 238 graduates of the 
1970 class, we estimate that 170 will be e^>loyed in this occupation or 
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related occupation; 152 will be full-time enployed and 18 part-tinK employed. 
These figures represent about 72 per cent of the graduates. The remaining 
28 per cent will probably continue studying or leave the labor Ijrce. If a 
cosmetologist is employed by a salon with more than one cosmetologist » his 
income is Jew. It is estimated that the cosmetologist's rate per hour is about 
$1.40. However^ if the cosmetologist works in her own business^ income if 
substantially higher. For the purpose of this study we assume that a 
cosmetologist earns an average of $1.40 per hour. This means that benefit:cost 
ratio shown in this study is lower than what the actual ratio mi^it be. 
Farmer General 

The ratio of benefit : cost is very low at 0.09:1 for this occupation 
due mainly to the fact that many graduates do not join the occupation for 
which they were trained. Tlie wage rate at $0.95 per hour is the lowest among 
all the occupations studied. To train an average graduate costs $6^979^ while 
annual unit benefit Is only $639. 

The farmer general occupational training teaches a scientific method 
of raising plants and animals effectively within a tract of land. Among the 
duties to be performed are planting* cultivating* harvesting crops* operating 
farm equipment* and attending to livestock. 

The outlook for agriculture in Puerto Rico is not good. Special 
care should be taken in the designing of future farmer general courses since 
the demand may not be large in the near future. The demand for such workers 
in the U.S. mainland* however* should not be overlooked. Some reorientation 
toward more mechatiical skills uay also pay off as the programs mechanizing 
agriculture make progress. 



Auto Mechanic 

The benefit :cost ratio for this occupation was low at 0.28:1. The 
cost of training an auto mechanic is very high - $7,019, and unit benefit is 
estimated at $2,011. ^ 

In the analysis it is assuned that the hourly wage rate for an auto 
mechanic is $1.60, although this may be an undcri?stimate if an auto mechanic 
is self-employed. If an auto mechanic has technical knowledge, his earnings 
per hour could be two to three times higher titan those trainees considered 
here. There was no way in which we could confirm this data since self-enployed 
auto mechanics do not submit this type of information to the Labor Department. 

An auto mechanic repairs automobiles. He is trained in the 
characteristics, the parts and functions, mechanisns, and operation of an 
automobile. He is trained to identify, change, repair, correct, or alter any 
inefficient part. Auto mechanics usually specialize in a particular section 
of a car, for example, tune-ups, transmission, engine, carburators, electro- 
mechanics, etc. Some of these specializations are taught in vocational educa- 
tion program in the Department of Education. 

This occupation is similar to that of cosmetologist in that initial 
investment is very low, physical facilities are minimum and the customers 
usually are the friends of the trained person. Thus, these characteristics 
make it an occupation which is oriented more towards self-eiq)loyment than to 
being hired by an eiqployer. 

It is a growing occupation acquiring more customers every day, based 
on the fact that more cars are being brought into the Island each year. It 

r 

is estinated by the Puerto Riao Planning Board that the number of automobiles 
will reach the one million mark by 1980. 



Cabinet Kaker 

To train 3^2 graduates in the Island, the DcpartmcnC of Kducation*s 
vocational program offered 49 courses in cabinet making, costing the vo- 
cational education program $485,000 or a unit cost of about $2,157 per 
graduate. During the first year, the estimated 327 graduates earned ap- 
proximately $986,000 or a unit benefit of $2,516 per graduate. The benefit 
to cost ratio of this occupation was 1.2:1. 

An average cabinet maker, according tu the figures obtained from 
the Commonwealth Department of Labor, is estimated to earn approximately 
$1.60 per hour if employed in the furniture Industry. However, if the cabinet 
maker works on his own, the $1.60 per hour wage would be a low estimate, as 
would be Che benefit:cost ratio of 1.2:1. 

In cabinet making course offered by the vocational education program, 
the student is taugl^t how to construct and repair wooden articles, such as 
store fixture?), office equipment, cabinets, and high-grade furniture using 
woodworking machines and hand tools; how to study blueprints or drawings of 
articles to be made, mark outlines or dimensions of parts on paper or Iwber 
stock according to blueprint or drawings specifications; to match material 
for color, grain, or texture; to set up and operate such woodworking machines 
as power saw, jointer, mortiser, tenoner, moder, and shaper to cut and shape 
part from stock. He receives special training for trimming component parts of 
joints to make them fit snugly, using handtools such as planes, chisel, or wood 
files; how to glue, fit and clamp parts and subassemblies together to form a 
complete unit, using clanps or clamping machine. When he finishes the course, 
he may be able to repair and refashion hi^-grade articles of furniture; coat 
assembled articles with materials, such as stain, varnish, or painty by dip-* 
ping, brushing, or spraying; may install hardware, such as hinges, catches, 
and drawe pulls; may repair furniture, equipment, and fixtures. 
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Cabrnet makers can specialize in different areas, siK:h as regriger- 
ator cabiiet maker, maintenance cabinet maker, mounter cabinet assembler, etc. 
If we cons dcr that this occupation is of a specialized nature, that cabinet 
makers can work on their own, and that the '•onstant rensodeling in Puerto 
Rican busine.sses and houses creates the demand for this type of skill, it 
should be ;igreed that there is a good future for trained cabinet makers. 

Radio and T.V. Service Repairman 

The cost to the Gcvemraent to train 168 radio and T.V. service 
graduates was approximately $450,000, at a unit cost of about $2,677 per 
graduate. Hovever, the earnings derived during the first year of employment 
were about $3^5,000, or a unit benefit of about $2,051 per graduate, represent- 
ing a ratio of 0.76 benefits to one cost. This ratio of 0.76:1 is low probably 
because the basis used for calculating the ratio was the salary paid by 
employers to T.V. and service repaineen employed in their shops - $1.40 per 
hour. Those self-employed repairmen, for whom systematic data is not avail- 
able, probably cam more than $1.40 per hour. Thus, benefit :cost ratio for 
this occupation may be hi^er. There is no doubt that benefit :cost ratio is 
more than unity if two years of working life is used in the analysis, with 
proper discounting of future benefits. 

The courses offered by the vocational education program on radio and 
television service and repair enable trainees to prepare and adjust radio and 
television receivers using handtools and electronic testing instrimients. 
Graduates of this course are taught to: (a) tune receivers on all channels 
and observe audio and video characteristics to locate source of trouble; 
(b) adjust controls to obtain desired density, linearity, focus, and size of 
picture; (c) examine the chassis for defects; (d) test voltages and resist- 
ances of circuits to isolate defects following the s«:hematic diagram and 
using volneter, oscilloscope, signal generator, and other electronic testing 
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instriments ; (e) test and change tubes, solder loose conne=tion.s and repair 
or replace defective parts using handtools and soldering iron, and (f) repair 
radios and other audio equipment. 

The demand for this type of trained personnel is increasing in Puerto 
Rico, since more families and businesses are owning and using this equipment. 
The increasing number of radios and T.V. 's in Puerto Rico, as well as the 
specialized use of short-wave radios, closed-circuit televisions and related i 
devices, creates a demand for the radio T.V. repairman. 

The Vocational Education Program graduated 168 students in 27 courses 
given throughout the Island, an average of about six graduates per course. Of 
these 68 students, we calculate that 128, or 76 per cent will be full-tim& 

i 

or part-time employed. Of the remaining 24 per cent of the graduates, it is 
expected that a great majority will continue studies at the university level 
or pursue further specialized courses related to T.V. and service repair. 
Dressmaker 

While benefit :cost ratio for this occupation is more than unity - 
1.20:0, the unit benefit seems to be small, due mainly to the fact that only 
about 59 per cent of graduates get jobs, full or part-time. Unit benefit 
amounted to $1,201 and unit cost amounted to $475* 

In this course, the student is taught: (a) how to take measurements 
of the customers to determine modification of the pattern; (b) hov to position 
and pin pattern sections and cut fabric with scissors following pattern edge; 

(c) how to baste together fabric parts in preparation for final sev/ing; 

(d) how to sew fabric parts by hand or operate single-needle sewing machine 
that joins fabric parts to form garment; (e) how to sew falling stitch in 
hems of gatments by hand to conceal thread. 
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Electrician 

The ratio of benefit :cost for the occupation of electrician is high 
at 4.3:1, due mainly to the fact that the cost of training is low. While 
unit benefits amounted to $2,012, the unit cost was only $462. Among the 
selected occupations, this unit cost was low because (a) no special equipment 
was necessary for training purposes, and (b) a large number of students (468) 
graduated in 1969-70. 

The course for electrician covers the following: (a) read plan lay- 
out, install and repair wiring, electrical fixtures, apparatus, and control 
equipment; (b) plan new or modified installations to minimize waste of 
materials, provide access for future maintenance, and avoid unsightly, 
hazardous, and unreliable wiring, consistent with specifications and local 
electrical code; (c) prepare sketches showing location of all wiring and 
equipment or how to follow diagrams or blueprints prepared by others, insuring 
that concealed wiring is installed before completion of future walls, ceilings, 
and flooring; (d) measure, cut, bend thread, assemble, and install electrical 
conduit, using such tools as hacksaw, pipe threader, and conduit benders; 
(e) connect wiring the lighting fixtures and power equipment using handtool. 
install control and distribution apparatus such as switches, relays and 
circuit-breaker panels, fastening them in place with screws or bolts; (f) con- 
nect power cables to equipment such as ele-tric range or motor and install 
grounding leads. 

Carpenter 

The 476 graduates of this program cost the Vocational Education 
Program $1,991,025, or $4,182 per graduate. The 323 graduates employed are 
estimated to earn annually $1,380,480 or $2,900 per graduate. This re- 
presents a ratio of 0.69 benefit to 1.0 cost. In other words, for every 
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dollar that the Department of Education spent in training this graduate , he 
will earn $.69 during the first year in the labor market. This ratio of 
0.69:1 is lowy and probably one of the reasons is that 40 courses were otfered 
in carpentry 9 with an average of about 12 graduates per course , increasing the 
cost per student* The second reason for high cost is the fact that poi/cr 
tools and materials are expensive and the life span of these power cools is 
not as long as the tools used in other occupations. 

The carpentry courses offered by the Department of Education provides 
basic techniques on how to construct , erect , install and repair structures 
and fixtures of wood, plywood , and wallboard, using handtools and power tools , 
and conforming to local building codes. Students are taught how to study 
blueprints 9 sketches , or building plans to ascertain the type of material 
required 9 such as lumber or fiberboard, and the dimensions of the structures 
or fixtures to be fabricated. They are also taught how to assemble , cut, and 
shape materials and faster them together with nails, dowel pins, or glue. 

The demand for carpanters in Puerto Rico is high and is expected to 
increase as the construction industry , due to reduced interest rates , picks 
up its old momentum. It seems that the ntmd>er of graduates being trained by 
the Vocational Education Program may not be enougih to meet the demand. Should 
the number be increased , the benefit: cost ratio must go up. 

Plumber 

On the occupation of plunber, the Department of Education spent 
$493,673 9 or $1,577 per graduate. The 313 graduates are estimated to earn 
$553,328 during their first year of work, at an average of $1,768 per 
graduate, per year. If we compare the unit cost of training one pluaber with 
unit benefit, the ratio would be 1.1 benefit to 1 cost. 
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The course offered by the vocational education program trains the 
student: (a) to work in assembling, installing nnd repairing pipe fittings 
and fixtures of heating, water and drainage systems according to specifica- 
tions and plumbing codes; (b) to study building plans and working drawings 
to determine work aids required and sequence of installations; (c) to as- 
semble and install valves, pipe fittings ind pipe composed of metals, such 
as iron, steel, brass, and lead, and nonmetals, such as glass, vitrified 
clay, and plastic using handtools and power tools; (d) to join pipes by the 
use of screws, bolts, fittings, solder, and calk joints; (e) to install and 
repair plumbing fixtures such as sinks, coumodes, bathtubs, water heaters, 
hot water tanks, garbage disposal units, dishwashers, and water softeners. 
The student is also taught how to repair and maintain plumbing by replacing 
washers in leaky faucets, mending burst pipes, and opening clogged drains. 
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VII - BENEFITS AND COSTS OF VOCATIONAL 
EDUCATION BY SELECTED DISTRICTS 



For benefit-cost analysis purposes, eight districts have been 
selected. They arc Camuy , Mayaguez, Ponce, San Juan, Quebradillas , Cayey, 
Fajardo, and Humacao. 

In the selection of districts, we have attempted to ensure that the 
selected districts be representative of the 80 school districts in Puerto 
Rico. For this re ason, the districts selected arc of large, medium and small 
sizes from the standpoint of population. 

The selection of districts is considered appropriate and economical 
since preparation of analyses for all 80 districts would be highly timp. 
consumitig, unwieldy and cumbersome. 

Major conclusions emerging from the cost analysis are: (a) that there 
are major cost variations among the districts; (b) that cost variations 
depend heavily on the number of graduates by districts; (c) that cost varia- 
tion also depends on the number of courses offered under a program or oc- 
cupation; (d) that scientific-technical types of courses increase the 
absolute cost of the program, as compared to nontechnical types of courses; 
and (e) that costs are affected by the level of courses offered • whether at 
the senior high school level or at the junior high school lo.vel. 

On the benefit side of analysis, major conclusions emerging are: 
(a) that technical courses generally bring about higher level of earnings, as 
compared to the nontechnical courses, and (b) that benefits are seriously 
affected by the number of graduates joining the labor force and getting full- 
time or part-time jobs* 

As in the previous chapters « the costs included in the analysis arc 
current and capital costs, defined in another chapter of this report • 
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All these costs are incurred by the Commonwealth Department of Kducation. 
The benefits referred to here are the monetary income » resulting from employ- 
ment, of the graduates of the vocational courses. Benefits accruing to 
industry, society and Government are not included in this section. Also not 
included are the benefits which accrue due to the upgrading in the skills 
and knowledge of the students who leave the courses and are classified as 
dropouts ."^^ 

RATIO OF BENEFIT 
TO COST 

Among the eight selected districts, the ratio of benefit rcost 
averaged 3.33:1, with ratio of 4.75:1 in Mayaguez and 1.56:1 in Caycy. The 
unit cost in Mayaguez is estimated to be high. On the other hand, unit 
benefit is estimated to be low in Cayey. The ratio of benefit to cost is low 
in the districts of Fajardo (2.08:1) and Quebradillas (1.85:1). 

BENEFITS BY DISTRICTS 

This study revealed that the overall yearly unit benefit is $2,205. 
Of the number of small, mediim size and large districts selected for purposes 
of analysis (see facing page) only one, the Cayey district, shows a unit 
benefit below $2,000. Quebradillas, a district with only 98 graduates 
presents a unit benefit of $2,227, the highest among the districts selected* 



1^/ The issues pertaining to dropouts are discussed in another section. 
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Mayaguez, a large district with 1,216 graduates of vocntion 




courses, shows unit benefits of $2,207, which is slightly higher than the 
average for the Island. However, the ratio of unit benefits .to unit cost 
for Mayaguez is 4.75:1, the higliest. This is a result of its low unit cost. 
The district with the lowest ratio of unit benefits to unit cost is Cayey, 
with 1.56:1, reflecting its low unit benefit figure. 

Three main factors influence the benefits per graduates; they are: 
(1) the number of graduates who could find jobs; (2) the salaries they are 
paid; and (3) the ratio of part-time to full-time employment. If more 
graduates are employed full-time and paid higher salaries, they will generate 
more income and will increase the benefits per graduate. 

Figures indicate that 235 graduates from vocational education 
courses in Camuy earned on an annual basis $492,085, or $2,094 per graduate. 
Similarly, 2,981 graduates in the San Juan area increased their total yearly 
income by $6.4 million, which amounts to $2,154 per graduate. Except for 
Cayey ($1,797), all other districts selected for this analysis show average 
earnings per graduate in excess of $2,000. Due to the dynamics of the economy 
this additional income in the hands of the graduates constitutes a significant 
boost for the overall economy of the respective districts. 

Part-time employment is more common in large metropolitan areas than 
in the smaller districts. While the study showed increase in income from 
part-time employment to be 4.5 per cent for graduates of Quebradillas and 
* 3.7 per cent for graduates of Camuy, the corresponding percentages for Ponce 
and San Juan were 8.0 per cent and 6.9 per cent, respectively* 
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TABIE VII - 2 

INDIVIDUAL BEMEFITS OF VOCATIOML EDUCATION BY DISTRICTS 



Total Direct Income 





Part-Time 


Full-time 


Total 




1 18.151 


$ **73.93'* 


t U92,085 


Mfl.V Afin 1 09 


168.335 


2.516.277 


2,68U,6l2 


Pdnce 


181,825 


2,090,991 


2,272,816 


San Juan- 








R{o Piedras A 


3'*,502 


U5U,968 


U89,U70 


Rio Piedras B 


2U5,305 


3,852,588 


1^,097,393 


Rfo Piedras C 


35,7^5 


lK)3,828 


»*39,573 


San Juan A 


88,3»*5 


912,532 


1,000,877 


San Juan B 


Ul,738 


351,303 


393,01+1 


Total San Juan 




5,975,219 


6,U20,85U 


Quebradillas 


9,916 


208,372 


218,288 


Cayey 


U9,102 


393,088 


Mi2,190 


Fa jar do 


55,150 


552,8UU 


603,99^^ 


Humacao 


79,090 


1,063,517 


l,lU2,607 
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COST BY DISTRICTS 

A review of the unit costs of the districts shown on Table VII-1 
reveals that the unit cost for Mayaguez is $464, the lowest of the districts 
selected. The unit cost for Quebradillas is $1,231, or more than two and a 
half times the unit cost frr Mayaguez. With a vocational high school 
(Dr. Pedro Perea) located in Mayaguez, this district operates at far larger 
volumes of students than Quebradillas with enrollment of only 189 students 
in vocational courses. When the number of students is high several sessions 
can be taught with only one classroom and the same equipment; this reduces 
the cost substantially. 

Two other districts bear unit cost exceeding $1,000. They are Cayey 
with $1,155, and Fajardo with $1,001. There are some reasons for this. 
Computer reports dealing with costs of vocational education by district 
revealed that the salary figure for Quebradillas is extremely high and consti- 
tutes 63.6 per cent of the total cost. Cayey is a similar case to 
Quebradillas. For Fajardo the Administration and Equipment costs are sub- 
stantially high and constitute 50.0 per cent of the total costs for the 
district. 

Costs of vocational education were segregated for this study into 
several major objects of expenditure. These object classifications can 
respond to six elements of cost bearing the greatest significance within the 
Vocational Education Programs. Cost components of lesser significance or 
magnitude were grouped together to form the seventh element of cost. These 
elements are: 

• Salaries 

. Books and Materials 
. Administration 
. Maint^inance 

. Buildings and Improvements 

. Equipment^ furniture and fixtures 

. Other 
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Salaries constitute 23.4 per cent of the total costs for all the 
districts selected for benefit-cost analysis. It should be noted, however, 
that salaries represent only 6.2 per cent of the total costs for the 
difJJrict of Fajardo while it represents 30.2 per cent of the total costs for 
Ponce and 67.4 per cent for Cayey. This (Extremely high per cent for Cayey 
accounts for the high cost per graduate of $1,155 in this district. Similarly, 
Quebradillas , with salaries amounting to 63.6 per cent of the total, has a 
cost per graduate of $1,231, highest among the districts being analyzed. 

The cost of books and materials averages 6.8 per cent of the total 
cost for all the districts on the table. By individual districts the per- 
centage ranges from 2.8 for Quebradillas to 9.9 for Rio Piedras A. 

It should be noted that those two districts bearing the highest 
percentage of salaries (Quebradillas and Cayey) , show the lowest percentages 
in books and materials- 

The other elements of cost, except administration, are of a more 
fixed nature than salaries and books and materials. Tliey appear within 
reasonable limits for the aistricts comprising this analysis. Administration, 
however, appears out of proportion with salaries, for the districts of Camuy, 
Rio Piedras B, San Juan B, Fajardo and Humacao, 
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VIII - COST AND BENEFIT ANALYSIS BY VOCATIONAL SCHOOLS 



Among Che eight vocQtiondl schools y the following five schools with 
different enrollment sizes and locations, were selected for cost:henefit 
analysis: 

School and Location 

. A. Lucchetti - Arecibo 

. Republica de Costa Rica - 
Caguas 

. Dr. Pedro Perea Fajardo - 
Mayaguez 

. Miguel Such - Rio Piedras 

. Superior Vocacional - Ponce 

These five schools had 8,294 trainees enrolled in 1969-70 or 14 per 
cent of the total enrollment of all vocational education programs. Of these, 
3,620 graduated. Total cost for these five schools is estimated at $1,542,000 
and total individual benefits are estimated to amount $8.5 million. Overall 
unit cost and benefit are estimated at $426 and $2,337, respectively. 

The unit cost data reveals that the larger the number of enrollment 
and graduates, the lower the cost of training of every student, and vice 
versa. For example, the Miguel Such school had enrollment of 2,814 and 
graduated 1,440, with a cost per student of $282. By contrast, the Republica 
de Costa Rica had 905 enrollment, 246 graduates, and the unit cost was $831. 

Although in a less significant way, the unit benefit data also 
reveals that the larger the size of a school, the higher the benefits. Thus, 
an average graduate of Miguel Such earned $2,490 on annual basis as compared 
to $1,946 by a graduate of Republica de Costa Rica. Differences in benefits 
depend on the extent to which the curriculum was technical. The higher the 
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technical elements in a curriculum, the higher the earnings and average 
benefits. Benefits are also higher in a larger city as compared to a relatively 
small city. 

Since in these five schools the students were studying for beneficial 
employment, the ratios of benefitrcost were much higher on the average than 
those calculated for programs, occupations and districts. For Miguel Such, 
the benefit :cost ratio was high at 8.8:1 and Republica de Costa Rica was 2.3:1. 
Table VIII-1 shows the details. 

Benefits computed are on an annual basis. The working life of a 
vocational school graduate is probably between 40-45 years and it is during 
these working years that he would continuously and increasingly earn salaries 
and wages. As pointed out elsewhere, for comparative purposes the future 
benefits must be translated into present benefits with the discount approach. 
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IX " RENKFIT-COST ANALYSIS OF DROPOUTS 



The benefit-cost ratio of dropouts is scnicwhat lower than the benefit- 
cost ratio of graduates. In the case of dropout, it has been assumed that his 
earnings on leaving the school are about 80 per cent of those of a graduate, 
while the cost of training him are slightly lower, discounted by the cost of 
books and consumable materials, a cost incurred on the basis of nuniber of 
students. A comparison of benefit :cost for dropouts and gr^vduates is shown 



below: 



Distribution 
Health 

Office Occupation 

Trade and Industry 

Cooperative Industry 
Occupation 

Technical 

Home Economics 

Human Resources and Industrial 
Arts 



Dropouts Graduates 
12.17:1 0.14:1 



0.64:1 
2.29:1 
2.30:1 

0.35:1 
C.72:l 
1.04:1 



0.75:1 
2.30:1 
2.50:1 

0.42:1 
0.62:1 
1.10:1 



3.85:1 3.80:1 
In the benefit: cost ratio of dropouts, the behavior of dropout? in 
vocational education as compared to general education must be clearly under- 
stood. The vocational students may be dropping out in response to job op- 
portunities available and not because of any fundamental inability to coirplete 
a high school curriculum successfully; in other words, they may not be drop- 
ping out due to scholastic failure. This means that differential dropout rates 
by programs, districts and schools may be due to economic pressures of the job 
market in a particular occupation or area. Kaufman says, "one might even view 
a perceived higher dropout rate for vocational-technical schools as a measure 
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of its success in training students in skills related to labor market needs." 
He adds "that the level of school attendance and employn^ent opportunities are 
found to be inversely related. 

Table IX-1 provides data by programs on enrollment, dropouts, total 
of dropouts and graduates, cost of dropouts, unit cost, benefits of drop.^uts, 
unit benefit and ratio of benefit to cost. The unit cost of drop-^uts was 
determined as follows: 

- Unit cost of dropouts = total cost of dropouts ^ 
number of dropouts. 

- Total cost of dropouts = total cost -t (number of 
dropouts and graduates) x number of dropouts - 
(expenditures on books and materials for graduates), 

- Expenditures on books and materials for dropouts = 
apply ratio of dropout to total of dropouts and 
graduates to cost of books and materials by programs. 

The unit benefit of dropouts was obtained by ass'jming that vocational 
dropouts are leaving due to economic pressures and opportunities, and their 
ability to find jobs is as high as that of graduates. However, they earn 
wages and salaries at a rate of about 80 per cent of graduates. The unit 
benefit, therefore, is 80 per cent that of a graduate. Total benefits were 
obtained by multiplying the number of dropouts by unit benefit by prograne. 
The results on costs and benefits by program may be seen in Table IX-1, 

Elsewhere it has been shown that young people with about ten years of 
education earn about 70-80 per cent of vocational school graduates, depending 
on t:he program. Since vocational dropouts have acquired salable skills, it is 
assumed that they might earn more than general education students, although not 
much more. Thus, in the absence of other data, upper limits of the general wage 
data are considered relevant for the purposes of this study. 



1/ J. J. Kaufman Dothen, A Cost-Effectiveness S tudy of Vocational Education, 
p. 199. * 
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In the following pages, this study analyzes the distribution of drop- 
outs by selected districts, programs, and schools. The analysis reveals: 
(1) that the dropout rate is higher in big cities where dynamic economic growth 
is unden/ay as compared to small towns; (2) that programs with growing oc- 
cupational needs have higher rates of dropouts; (3) that schools located in 
major metropolitan areas with concentration in high demand occupational courses 
have high rates of dropouts; (4) that programs with attached economic incen- 
tives have lower rates of dropouts; (5) that more demanding courses (including 
science, mathematics, etc.) produce higher rates of dropouts, and (6) that a 
student from disadvantaged background is more likely to drop out due to job 
opportunity than a student from a middle class home. 
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DROPOUTS BY DISTRICTS 

The districts used for unit cost and benefit analysis in previous 
sections of this report are used here for analysis of the level of dropouts 
by districts. Again, it should be noted that the sample of districts comprises 
small, medium, and large size districts representative of different areas around 
the Island, llie dropouts data for these districts, presented below, is used as 
the basis for this analysis. For the districts selected, dropouts constitute 
4.2 per cent of the total enrollment. The paragraphs below reveal the salient 
points of Table IX-2. 

The district of Camuy has the lowest rate of dropouts with 1.6 per 
cent, while Rio Piedras A, with a rate of 7.0 per cent has the highest rate of 
dropouts. That is, the dropout rate in Rio Piedras A is more than four times 
that of Camuy. There are significant differences between Camuy and Rio Piedras 
in terms of industrialization, opportunities for employment, and courses taught. 

Camuy— ^is a small town located in an area of low industrialization. 
Courses taught at Camuy are predominantly of the agriculture program. Naturally, 
employment opportunities for nongraduates at Camuy aie less diversified and 
appealing than the employment opportunities for a student enrolled in Trade 
and Industry courses taught at or close to big industrial commercial areas. 
Therefore, the students at Camuy will tend to pursue vocational-technical 
training to graduation. Students at rapidly growing commercial-industrial areas 
are more likely to drop out of the vocational-technical courses because of op- 
portunities for immediate employment. Traveling from home to the training 
center is lef,s within a small district than the traveling required within a big 
city or school district. This factor also favors Camuy in maintaining a low 
rate of dropouts. 

IJ Camay's population has declined since 1950. Under 1970 census, it was 
19,922, as compared to 20,900 in 1950. During the same period, Camuy town 
population increased from 2,300 to 3,892. 
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Ponce, being a big city, shows a per cent of dropouts 3.3 per cent 
lower than Mayaguez 4.9 per cent, F'ajardo 4.8 per cent and most of the districts 
within the San Juan area. There are a number of factors behind Ponce's low 
dropout rate. Although it is a big city, its industrial growth occurred at a 
slower pace than in other areas. The people themselves retain more of the 
cultural elements associated with small towns than the people of other big 
cities in the Island. An analysis of the occupations taught at Ponce reveals 
that these occupations represent a balanced cross section of all the occupa- 
tions comprising the Vocational Education Programs. Thus, entrants to 
vocational programs can select from a large variety of courses the ones that 
best fit their interests and capabilities. If the demand for the various 
skills grows in reasonable proportion to the graduates, th *re would be no need 
to hire nongraduates to do the jobs and the students will stay in school. 
Sociological factors, such as patterns of living which call for closer control 
by the parents, contribute to the low incidence of dropouts at Ponce. 

DROPOUTS BY PROGRAM 

The table presented below contains in summary form presents drop- 
out data by Vocational program. The programs are listed in ascending sequence 
by percentage of dropouts to enrollment. These percentages range from .5 per 
cent for Agriculture program to a higjh 19.0 per cent for Human Resources, 
Industrial Arts program* 
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For analysis purposes the nine prograins are grouped in three levels 
of dropouts as follows: 

1. Three of the programs whose percentage of dropouts is below 3.0 
per cent. They are Agriculture. Distribution and Health. These programs have 
certain peculiarities which affect their low percentage of dropouts. 

The Agriculture Program, due to the emphasis being placed on the 
industrial growth of the Island, does not provide sufficient job opportunities. 
Thus, the students who enroll in agriculture-related courses have a special 
interest in the subject. It is reasonable to think then that these students 
will stay in courses until graduation since they are with the curriculum best 
suited to their occupational interest and objectives. 

The Distribution program gives a special incentive to the students 
enrolled. Most of the occupations comprising the program enable the students 
to derive some income while they are going to school. This income may result 
from part-time employment or from services rendered by the students as part of 
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the training itself. Since the students are deriving some income while 
pursuing their studies, they are less inclined to leave school for financial 
reasons. 

The Health program preseats the same basic characteristics as the 
Distribution program. Moreover, the program is especially attractive to 
students because of the social prestige of the occupations comprising it. 
These two factors would make the program attractive enough for the enrollees 
not to drop out of the courses. However, there is another factor of substantial 
importance: most of the occupations comprising the program grant a certificate 
of title which is a prerequisite for those who want to practice the occupation. 
In addition, some of the occupations, such as Dental Assistant, bear quasi- 
professional status in the community, lliese factors emphasize the importance 
of graduating and thus stimulate the students to stay in school. 

2. Three of the programs, namely, Office Occupation, Trade and Industry 
and Cooperative Ir.dustry Education, show percentages of dropouts close to the 
overall average of 4.8 per cent. These three programs influence the overall 
average heavily since their total enrollment represents 62.1 per cent of the 
overall enrollment of the courses comprising this study. No special character- 
istics of these programs emerge from the detailed data analyzed in connection 
with the level of dropouts. However, it should be noted that the courses in 
these curricula are taught throughout the Island with no indication of extreme 
concentration in any given area. 

Tlie three programs together produced 11,523 graduates in the 1969-70 
school year. This high number of graduates seeking jobs reduces the op- 
portunities for employment of nongraduates. As a consequence, students stay 
in school longer, since they do not receive offers from industry. 

3. The other three programs: Technical with 9.7 per cent. Home 
Economics with 11.6 per cent and Human Resources, Industrial Arts with 19.0 per 
cent, show percentages far higher than the overall average. Human Resources 
not only bears the highest percentage of dropouts but also is 7.4 percentage 
points higher than the second highest, 11.6 per cent, of Home Economics. 
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Persons trained in any of these programs are in great demand in 
Puerto Rico. Thus, students leaving school to accept jobs in industry and 
commerce account for a substantial part of the dropouts of these programs. 
Although the job opportunities are seen as the main reason for dropouts in 
these programs, other factors were identified which tend to increase further 
this figure or counteract the effects of the employment opportunities. These 
factors are discussed below, 

TECHNICAL 

Courses within the Technical Education Program are demanding and 
specialized. Courses such as Instructional Technology and Electronics 
Technology require certain aptitudes, in addition to some knowledge about the 
fields in which the technology is to be used. An Instructional Technology 
Specialist must be able to communicate well with the Curriculum specialists. 
An Electronics Technician is required to have working knowledge of tele- 
communications and other specialized fields. These factors put additional 
strain on the students, forcing those who were motivated to enroll primarily 
by the income potential to drop out of the course. Only those who are apt 
and have a valid interest in the subject stay in the course and graduate. 
Therefore, the more stringent requirements of the technical courses are in 
many cases the reason for dropouts. 

On the othet hand, since occupations which form the Technical 
Program almost invariably Entails substantial income and social acceptance, 
the number of students willing to enroll in the courses is always far greater 
than the sessions and facilities can absorb. This enables a better selection 
of the entrants and reduces to some extent the possibility of dropouts. The 
fact that a diploma or certificate of completion is usually a prerequisite for 
employment also deters students from dropping out of the courses. 
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UOm ECONOMICS 

Home Economics course are more popular among female students who 
constitute a large majority of the total enrollment. This raises reasons for 
dropping out uncommon to the rest of the programs, namely, marriage and 
increased obligations at Home due to sickness, pregnancy or other reasons. 
Another factor contributing to the high percentage of dropouts in this program 
is the fact that a certificate or diploma is seldom established by the employer 
as a prerequisite for the job. However, the great demand for people trained in 
all aspects of the program is the primary reason for dropouts. 

HUMAM RESOURCES 

This program has special characteristics which makes it different 
from most of the other programs in several respects. 

The program bears significant social import since it is aimed at 
providing needed training," retraining, and basic education for persons who are 
either unemployed or working substantially less" than" full-time , persons who 
will be working less than full-time or will be unemployed because their 
skill have become or are becoming obsolete, persons working below their skill 
capabilities, or disadvantaged, out-of-school youth between 16 and 21 
years of age in need of occupational training and further schooling. 

Characteristics of the program clientele itself suggest a high per- 
centage of dropouts because of the socio-economic circumstances which bring 
the entrants into the program. Students are basically introduced into the 
program not because of their interest and capabilities, but because of a 
series of adverse circumstances, all bearing negative rather than positive 
implications. They see the program as an alternative to a condition of un- 
employment or minimum employment. 



Some of the entrants are in the program trying to restart their 
careers, after being displaced by the application of new technology to 
industrial production. These are primarily adults with families and economic 
obligations, wbo will be drawn out of the program to seek immediate income at 
the earliest opportunity. 

In summary, the causes of dropout found in other progran« are 
operative in the Human Resources Program to some extent. However, the reason 
which pushes the dropout rate of this program to the highest among all the 
programs, at 19.0 per cent, stems from the socio-economic factors affecting the 
lives of the entrants. 

DROPOUTS BY TYPE OF SCHOOL 

The enrollment, graduates and dropout data presented on the next 
page in Table IX-4 confirms some of the conclusions drawn pre^/iously in this 
section. Since they have been discussed previously in detail, they are 
discussed briefly here. 

It could be clearly seen that the more demanding courses generate 
higher rates of dropouts. The highest rate (11 per cent) of dropouts is that 
of the Technical Institutes. The Technical Institutes expect students with 
special aptitudes, interests and talents. High school and vocation£?l curricula 
together are more demanding than either of them alone. For combined courses 
the dropout rate is higher at 5.1 per cent, as compared to secondary schools or 
junior high schools where dropout rates are 4.0 per cent and 0.5 per cent, 
respectively. 

Another conclusion revealed by the table on the next pag^ is that 
the opportunity for employment of nongraduates is a major reason for students 
to drop out of vocational- technical courses. The junior high school student 
has little or no opportunity for employment and this category shows 0.5 per 
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cent as the rate of dropouts to enrolimenL. The students of special centers, 
due to age and level of education, have far better opportunities for employ- 
ment and this category shows a 5.7 per' cent rate of dropout. Due to the great 
demand for technicians, students at Technical Institutes have the highest 
opportunity for employment and thus this type of school bears the highest 
dropout rate of 11.0 per cent. 

TABLE IX-1+ 

^ of Dropouts 
Enrollment Dropouts bo Enrollment GrB.duutes 



Secondary Schools 


25,013 


1,006 


l+.O 


9,126 


High Schools with Vocational 
Departments 


6,179 


315 


5.1 


1/M 


Vocational High Schools 


9,995 


U87 


1+.9 


^+,31^ 


Special Centers 


ll+,701 


835 


5.7 


10,132 


Technical Institutes 


1.392 


153 


11.0 


350 


Junior High Schools 


1,727 


9 


.5 


581+ 


Totals and Averages 


59,007 


2,805 


1+.8 


26,500 



APPENDIX 



COMPUTER PROCESSING OF DATA 
ON' VOCATIONAL EDUCATION 

Data processing in essence is the computerizing, processing, storing 
and subsequent retrieval of data. There are all kinds of ways and means of 
processing data at different levels of sophistication. A number of methods are 
presently available to management and technicians for solving a specific data 
processing situation or problem. However, making the appropriate selection 
among alternative processing approaches heavily determines the degree of 
success of a given data processing project. The volume of data, complexity of 
computations and processing, sorting requirements and the resources available 
arc factors to be taken into account in selecting the processing approach to 
use in each case. 

This project dealt with a significant amount of data which required 
substantial resequencing in order to present the results in the proper grouping 
and format as required for analysis. Although computations and processing were 
not of a highly complex nature, their requirements exceeded the capabilities of 
conventional processing methods. These circumstances suggested the use of 
computers for processing the cost and benefit data of the Vocational Education 
Programs. The development of the system, preparation uf the computer programs 
and actual processing of the data was accomplished through coordinated efforts 
of the management of the Department, the consultants, and the data processing 
staff of the Department of Education, who made significant contributions to 
the project. 

The methodology followed for producing the computer outputs contained 
some elements of planning which will enable the Department of Education to use 
the system for processing future years' data. In this sense the system is 
envisioned to serve as a tool to aid in the continuous analysis of the cost- 
effectiveness of the Vocational Education Program. Future computer reports 
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will be produced by feeding the new data to the computer system developed for 
this project. The computer programs are available at the Department of 
Education Computer Center. The major processing steps comprising the system 
are described below. 

(a) Overall Des ign 

The system utilizes magnetic tapes as th^ main data storage media 
and punched cards as the input capturing medium. The system is composed of 
computer programs bearing different functions. These functions are: transfer 
of input data from the cards to magnetic tape, editing and validation of the 
data, performing computations, sorting the data on tapes into different 
sequences and printing the various reports. The operating instructions for 
the system are contained in the computer programs* documentation maintained .t 
the computer center of the Department of Education. 

The basic unit of information within the system if an occupation 
taught at a given school. This unit of information may comprise one or more 
sessions. Each such unit is considered as a separate case or observation and 
assigned a unique number. This number is used throughout the system of identify 
the individual case. The case number is used in the Vocational Cost 
Effectiveness Analysis System as the employee number would be used in a 
Payroll Sy5 rem. 

(b) Input 

Data input to the system is captured in several punched cards for 
each individual case. These cards contain information on the location and 
name of the school, enrollment and graduates, and the various elements of cost 
and data to develop benefits figures. The system provides the mechanisms 
whereby these pieces of data are linked together inside the computer to form 
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a combined record for each case or observation. The case number facilitates 
this process. 

(c) Data Conversion and ValJJation 

Once the input data is captured into computer readable form (punched 
cards) it is fed into the computer for its conversion to magnetic tape records 
and validated. Dur. this conversion and validation process the computer 
checks the data f c r completeness, reasonableness and validity. That is, the 
computer checks for human as well as mechanical errors on the data. It detects 
missing data, amounts in excess or below the established limits and mispunches 
of the card punching equipment. 

Tlie outputs of this stage of processing are: (1) a computer tape 
containing all the records which have met the validation criterias and, (2) a 
printed list of all those records found in error. The listed records are 
flagged accordingly to indicate the type of error found. Examples of error 
messages that could be found on the list are "cost data missing" or "Number 

graduates exceeds enrollment." It can be seen that these errors could 
occur at the stage when data is being gathered or when it is being punched. 

(d) Processing 

The processing which occurs inside the computer could not reasonably 
be explained without the help of a number of technical concepts and terne 
which would require further explanation themselves. Such technical detail is 
beyond the scope of this report. However, there are some fundamentals of the 
system which merit some explanation to aid in the interpretation and analysis 
of the printed computer outputs and some of the tables and exhibits of this 
report derived therefrom. Overall processing of the various types of data 
flowing through the system is summarized on the next page. 
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1. Descriptive Data 

Data of a descriptive nature is carried in the system to allow proper 
visual identification of the records and facilitate preparation of printed 
reports. For the computer, this type of data has little or no meaning; it is 
reader-user oriented, since for the reader a description is considerably more 
meaningful than a code. Therefore both codes and descriptions are maintained 
in the system to satisfy human as well as machine requirements. The names of 
the schools, districts, courses and occupations are representative of the 
descriptive data which is maintained in the Vocational Cost Effectiveness 
Analysis System in the computer. 

2. Sort and Identification Keys 

These keys are alphabetical or numeric codes contained within the 
data that enables the computer to handle different pieces of data and natch 
identical ones, sequence the data, group and sumr-arize similar data and 
segregate dissimilar data. Examples of the codes used in the system are: 
program codes, school numbers and occupation codes. 

3. Direct Cost Data 

Direct cost data is the term for those elements of cost such as 
salaries, books and materials, equipment, etc., which can be directly 
associated with an occupation being taught at a given school. Direct cost 
figures were developed based on the personnel assigned to each course and 
location and the equipment, facilities, books and materials used. Since by 
definition direct cost is directly associateu with a course and location, the 
direct cost figures enter the computer already allocated by course and 
location (case). The computer utilizes internally the direct cost data as 
it is contained in the punched input cards. 
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4. Indirect Cost Data 

The term indirect cost refers to those elements of cost which cannot 
be directly associated with a specific occupation nnd location. Overall 
administration and supervision and those support services not airbed at assist- 
ing a specific course and location are considered as indirect costs and proces- 
sed accordingly by the system. 

Indirect cost figures enter the system in lump sums by programs. This 
is true for all indirect costs except overall services costs which are fed as 
a single total for all vocational programs. These costs are allocated 
internally by the system using a formula which takes into account the proportion 
of the direct costs by occupation and location to the total direct cost. In 
this manner, a specific occupation taught at a given school which absorbed 
10 per cent of the total direct costs will similarly be allocated 10 per 
cent of the total overall services costs. 

Naturally, the actual computer processing of the indirect cost data 
v^ncompacses a number of system steps which are not discussed here in detail. 
However, all the steps address themselves to performing the indirect cost 
allocation as described above. 

5. Benefits 

Computation by the system of the benefits resulting from the 
Vocational Education Programs depends to a great extent on the number of 
graduates that could get jobs with higher salaries than they were earning 
before enrollment. The system takes into account regular as well as part- 
timti employment. The number of graduates engaged in full-time and part-time 
jobs is determined by the use of percentages for chese two employment 
categories developed from the graduates* follow-up data furnished by the 
Department of Education. 
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The number of graduates working, times the number of hours worked 
during a year (1,040 hours for part-time and 2,080 for full-time) multiplied 
by the average rate per hour for tha specific job classification constitutes 
the total benefits after training. To determine the net increase in benefits, 
the yearly income of the employed graduates before the training is deducted 
from the total benefits after the training. 

The Vocational Cost Effectiveness Analysis System in the computer 
deals only with monetary income derived by the graduates of the different 
vocational courses. Other concepts of income are to be brought into the 
analysis through other methods. This is done in other sections of this report. 

6. Printed Outputs 

Several printed reports are produced by the computer system described 
in this section. All of these reports deal basically with the same types of 
information dcccribed above. This information is sorted in various sequences 
to present different points of view of the results of the study. Although 
the computer files created by the system could be sorted in numerous uays, 
the reports produced for this study present the cost and benefits information 
in the following sequences: 

• By program type 
. By district 

. By school code 
. By course code 

• By occupation 

• By type of school 

All the computer reports produced present the information in detail 
and totals at different levels of summarization when applicable. The computer 
outputs provided the basic information for the tables presented in this report. 
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